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THE new management of the ROMEC PUMP COMPANY makes M: 
a pledge. That pledge is to produce and deliver aircraft pumps Ain 
which in quality and performance will continue to be classed ie 
farther ‘“‘out in front.” 

ROMEC engineers pioneered the non-pulsating fuel pump years Pes 
ago, and ROMEC pumps were among the first to pump the fuel for Go 
the earliest globe-circling flights. Today they are pumping in planes “ 
over 5 oceans and both hemispheres. 

We shall not only continue to build pumps that improve with 
use but we shall constantly strive to build even better pumps, if 
that is possible. As the pilot cannot perform better than his heart, 
so the planes and motors cannot perform better than their pumps. 

We repeat the pledge to keep ROMEC pump DEPENDABILITY Hou 
“out in front.” Fro 
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Inde 
Ralph H. McQuat 
President 
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PRODUCE...TRAIN...TRANSPORT...FIGHT...four terms of 
our survival. And the most critical of these is “TRANSPORT.” 
In addition to volume production of fighter craft, Douglas is 
building in ever increasing numbers troop and cargo carriers 
that are flying men and materiel to battle fronts throughout 
the world. 


FIRST AROUND THE WORLD IN AIR WAR TRANSPORT 
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INTRODUCTION 


NE OF THE PROBLEMS involved in the 

fabrication of aircraft is the choice 
of the most economical and practical 
procedures for forming the raw materi- 
als, such as sheet or extrusions, into the 
shapes required for the finished struc- 
ture. In the case of certain parts, some 
of which are difficult to form, the use 
requirements are such that the mechani- 
cal properties of the aluminum alloys 
24S or 148 are not fully utilized. It is 
then in order to consider the possibility 
of effecting savings in the cost of process- 
ing and also in material cost by the use 
of some other alloy. For this reason the 
various characteristics of three alum- 
inum alloys containing magnesium-sili- 
cide constituent, A518, 53S and 618, 
will be compared in some detail with the 
highest strength copper-bearing alloys, 
24S and 148, which are currently being 
used generally for the construction of 
airplanes. Most of the references to 
248 sheet are intended to include Alclad 
24S sheet also. 


PRIMARY FABRICATION 


The production of sheet, bar, and 
other products by the primary fabrica- 
tor must, of course, precede the use of 
these materials by the aircraft manu- 
facturer. The alloys discussed in this 
paper are, in general, easier to process 
in rolling, drawing, extruding and forg- 
ing than the more popular 24S and 148. 
From the standpoint of price, this ad- 
vantage is only slight in the case of 
heavy sections, whereas in the case of 
sections near the lower fabricating limits 
of thickness, the price differential is 
considerable. 


Presented at the Materials Session, 
Tenth Annual Meeting, I.Ae.S., New 
York, January 29, 1942. 

t Service Engineer. 


* Although this article freely discusses, 
from a technical standpoint, the merits of 
both 61S and 53S, war conditions make it 
hecessary to limit the number of alloys in 
production. Consequently, it is recom- 
mended that any sheet application that 
might take advantage of either of these 
alloys be confined entirely to 618. The 
choice is based on the higher properties 
of 618, whereas the two alloys are sub- 
stantially equal in other respects, 


Economic Advantages of Certain Aluminum 
Alloys for Aircraft Construction 
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In extrusions and forgings, the greater 
workability of these alloys permits the 
fabrication of sections or parts that are 
not considered commercial in 248 or 
14S. For a given size of extruded sec- 
tion there is a minimum practicable 
thickness for each alloy. These values 
are appreciably less for 61S and 53S than 
they are for 24S. For example, 0.062 
in. is the usual minimum in 248 for an 
ordinary shape, such as a “Z,” that will 
just fit in a 2-in. diameter circle. The 
same section in 618 or 53S would be 
equally practical to produce if it were 
only 0.040 in. thick. Thus it is possible 
in certain cases to obtain a more de- 
sirable combination of weight and 
strength by using a thinner section of the 
same width and depth or in other cases 
by increasing the width or depth and 
at the same time reducing the thickness. 

In recent years the art of producing 
hollow extruded shapes has progressed 
considerably. These sections have 
found extensive use in window frames 
used in transportation equipment and 
also in buildings. Only the simplest 
hollow sections can be produced in 248, 
while sections having one or more holes, 
either round or not, and solid projec- 
tions, either inside or outside, are regu- 
larly produced in 53S or 61S. 

In the case of forgings the same con- 
ditions apply. Alloys 53S and A5IS are 
easier to work, and therefore it is prac- 
tical to produce thinner sections than 
are usually feasible for 14S. For iden- 
tical sections there is a price advantage 
in favor of 5388 and A51S which is 
worthy of consideration in applications 
where the metal thickness is not de- 
termined directly by the tensile strength 
of the material. 

Both sheet and tubing can be fabri- 
cated in gauges thin enough for normal 


TABLE 1 


requirements. Hence, the ease of fabri- 
cating 53S and 61S in these products 
affects only the price. 

Table 1 indicates the products that 
are regularly produced in the various al- 
loys whose characteristics are being 
compared. 


MECHANICAL PROPERTIES 


As shown in Table 2, the aluminum- 
magnesium-silicide alloys are not as 
strong as the aluminum-copper alloys. 
That, in addition to their more recent 
introduction, is undoubtedly the reason 
the former are not used more exten- 
sively for aircraft construction. An im- 
portant quality of these alloys is that 
after solution heat-treatment they re- 
quire a further treatment at moderately 
elevated temperature to develop their 
full strength. The intermediate condi- 
tion, designated as the ‘“W” temper, 
can be useful for parts requiring forming 
operations too severe to be carried out 
in the “T” temper. The table lists 
typical or average properties that are 
intended to apply to all the forms or 
products in which the alloy is produced. 
The guaranteed minimum values that 
are used as inspection criteria are pub- 
lished elsewhere. 


WorKABILITY 


The most important single advantage 
to be gained by the use of 61S or 53S 
lies in their relative ease of forming. 
Although comparison of this quality is 
hindered by the lack of numerical values 
to express it, there are considerable data 
on the simple bending of sheet. They 
show that in the heat-treated and arti- 
fically aged condition 61S-T may be 
bent to a radius about one-third of that 
required for 24S-T and that 53S-T re- 


aor Nominal Composition of Wrought Aluminum Alloys* 


Per Cent of Alloying Elements—Aluminum and Normal Im- 


purities Constitute Remainder 


Alloy Copper Silicon Manganese Magnesium Chromium 
248 4.5 0.6 1.5 

14S 4.4 0.8 0.8 0.4 

53S 0.7 1:3 0.25 
61S 0.25 0.6 1.0 0.25 
A51S 1.0 0.6 0.25 


* Heat-treatment symbols have been omitted since composition does not vary for dif- 


ferent heat-treatment practices. 
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TABLE 2 


Typical Mechanical Properties of Wrought Aluminum Alloys 


Yield Elongation, 
strength per cent in 2 in., Hardness Shear Fatigue——~ 
(set = Ultimate Sheet Round Brinell, Endur- 
Alloy 0.2%), strength, spec. spec.  500-kg. Shearing ance 
and Ib. per Ib. per (‘/ie in. ('/2in. load 10- str. lb. limit, Ib. 
Temper sq.in. sq.in. th.) dia.) mm. ball persq.in. per sq.in. 
248-0 10,000 26,000 20 22 42 18,000 12,000 
248-T 45,000 68,000 19 22 105 41,000 18,000 
Ale. 248-T 41,000 62,000 18 40,000 
148-T 60,000 70,000 15 130 45,000 16,000 
538-0 7,000 16,000 25 35 26 11,000 7,500 
53S-W 20,000 33,000 22 30 65 20,000 10,000 
53S-T 33,000 39,000 14 20 80 24,000 11,000 
61S-O 8,000 18,000 22 30 12,500 8,000 
61S-W 21,000 35,000 22 65 24,000 12,500 
618-T 39,000 45,000 12 95 30,000 12,500 


A518-T 43,000 48,000 


quires about one-half the radius needed 
for 248-T. Comparing the intermediate 
or “W” temper of these alloys with 
24S-T, the ratios are about 1 to 4 for 
61S-W and 1 to 3 for 538S-W. These 
ratios are based on equal metal thick- 
nesses up to about '/i6 in. In the an- 
nealed temper all these alloys will satis- 
factorily bend over a sharp corner in the 
gauges generally used in aircraft work. 

Although the above applies directly 
to only a limited portion of the forming 
involved, it indicates the possibility of 
using 615 or 53S already heat-treated for 
certain parts that in 24S alloy would re- 
quire forming in the annealed temper, 
followed by heat treating in the aircraft 
fabricator’s shop. In some cases it 
would be necessary to use the “W” 
temper for the forming, and this would 
require artificial aging after forming to 
obtain the highest mechanical strength 
the alloy will develop. 

The other types of forming, such as 
bending of tubes or shapes, drawing, 
stretching and drop hammering, will 
have to be considered in a qualitative 
manner. Most of the experience in 
bending 61S extruded shapes seems to 
have been in the car-building industry. 
Carlines can be formed more satisfac- 
torily when made of 61S-T than when 
made of 178-T, indicating that the 61S-T 
is definitely superior to 24S-T in this 
respect. The ‘‘W” temper, however, is 
much easier to handle and will with- 
stand considerable working on the pipe 
bender. Even though a given bend 
could be made in the “T”’ temper, there 
is frequently an advantage in the use of 
“W”’ material because of its lower yield 
strength, which decreases the tendency 
of the section to buckle and results in 
less “‘spring-back.”” The annealed tem- 
per of these alloys offers little advantage 
over 24S-O, except in the final heat- 
treatment which will be covered later. 

Little of the type of forming classed 


20 100 32,000 10,500 


as drawing can be performed in the 
“T” temper of any of the alloys. The 
“W” temper of 538 and 618, however, 
has been used for several jobs of this 
type. 

Drawing tests were made on the “O” 
and ‘“T’’ tempers of 24S and 61S and 
also 618-W. The part used required a 
rather shallow draw, but the irregularity 
of the shape made it a fairly difficult 
draw for 61S-O. The trials were all 
made with blanks of the same size, shape 
and thickness. Both alloys in the ‘“T”’ 
temper fractured severely before the 
draw had progressed beyond the initial 
stages because the part was not suitable 
for comparing fully heat-treated ma- 
terial. The 61S-W blanks made a fair 
showing, although there was some frac- 
turing in the corners. There was some- 
what less fracturing in the case of 24S-O 
and it seemed that it might have been 
possible to develop the tools and shape 
of the blank to a degree that would have 
permitted production of the part in 
248-O. It was evident, however, that 
61S-O was considerably easier to handle 
in this type of work, and this was the 
material used for making the production 
run. 

An increasingly popular method for 
forming skin panels, fairings, and cowl- 
ing is to stretch the sheet over a form of 
suitable shape by applying tension to op- 
posite edges of the sheet. The type of 
parts usually made by this method is 
particularly difficult to heat-treat and 
quench satisfactorily, and for this reason 
unusual efforts have been made to util- 
ize mill heat-treated sheets. These ef- 
forts have been successful to a remark- 
able degree, and a variety of parts hav- 
ing considerable double curvature are 
regularly being made from 248-T sheet. 

A manufacturer of equipment for this 
type of forming has made extensive 
trials of 538 and 61S in connection with 
a small airplane he was building. The 
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conclusion drawn from this work was 
that the “W” temper of these alloys is 
exceedingly well suited to this process, 
In the “T” temper 618 was judged to 
be inferior to 24S-T. Annealed materia 
is not considered to be as workable in 
stretching as freshly heat-treated stock. 
In this respect 53S and 61S have a more 
desirable room temperature aging rate 
than 248. 


HeatT-TREATMENT AND AGING 


Basically, the heat-treatment of the 
aluminum-magnesium-silicide alloys is 
the same that is used with the alum- 
inum-copper alloys. The material is 
brought to an elevated temperature and 
held there while solid solution takes 
place. This is followed by quenching 
and then aging to produce a controlled 
precipitation of the alloying elements. 

Although a slightly higher tempera- 
ture (970°F.) is used for solution heat- 
treatment of 618 and 535, the equip- 
ment that is used for heating and 
quenching 24S is entirely suitable. In 
order to promote uniformity, the al- 
lowed tolerance on the solution tempera- 
ture is the same as that for 245—that is, 
+10°F. In the case of 24S, the upper 
limit is critical in that melting at the 
grain boundaries may occur at only 4 or 
5 deg. above the specified maximum 
temperature of 930°F. Alloys 53S and 
61S, however, do not begin to melt until 
the temperature is well over 1,000°F. 
The nominal heat-treating temperature 
of 970°F. was chosen because it is low 
enough to avoid high-temperature oxi- 
dation in air furnaces and excessive de- 
composition of salt baths. Accidental 
overheating of these alloys, due to small 
errors in the control equipment or tem- 
perature gradients in the furnace, need 
not be cause for concern as is the case 
with 24S. This does not mean that ac- 
curate temperature control can be com- 
pletely disregarded. Too low a heat- 
treating temperature results in lower 
strength than would otherwise be ob- 
tained. 

In heat-treating 24S, great stress has 
been laid on the necessity for immediate 
and rapid quenching after removal from 
the furnace. The cooling rate obtain- 
able in cold water is necessary to pro- 
duce maximum resistance to corrosion 
of that alloy, whereas 538 and 615 are 
not affected in this manner and their re- 
sistance to corrosion is independent of 
the rate of quenching. Hot water or 
quenching oil at room temperature will 
quench either of these alloys rapidly 
enough to produce suitable mechanical 
properties and slowly enough to avoid 
most, if not all, of the warping that usu- 

ally results from quenching in cold 
water. For this reason, 618 and 538 
are especially suited for the fabrication 
of parts that require forming in the an- 
nealed temper and are of suc! shape 
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that they would warp excessively on 
being quenched in cold water. In some 
cases best results require heating in an 
air furnace in order to avoid the sudden 
heating resulting from immersing the 
part in molten salt. 

After quenching, the process of age- 
hardening begins. Some aging of the 
magnesium-silicide alloys occurs at 
room temperature, although it is neces- 
sary to subject the material to a some- 
what higher temperature to obtain the 
mechanical properties that are associ- 
ated with the “T”’ temper. Figs. 1 to 3 
illustrate the room temperature aging 
characteristics of the alloys, 618, 53S 
and A5IS. It is to be noted that al- 
though the curves still have an upward 
slope at the end of a year most of the 
change takes place in the first month. 
By extrapolation of the curves, which 


plotted on semilogarithmic coordin- 


ates, it may be seen that the increase in 
tensile and yield strengths which might 
be expected of any of these alloys from 
the end of the first year to the end of the 
tenth year would be on: the order of 
1,000 to 2,000 Ibs. per sq. in. In several 
instances it has been observed that 
538-W or 61S-W whieh has been stored 
for extended periods has not been usable 
in certain forming operations that have 
worked satisfactorily with material 
which was heat-treated a shorter time 
prior to forming. Considering the 
known aging characteristics of these al- 
loys, as shown in Figs. 1 to 4, this prob- 
lem can be attacked from two directions. 
First, if parts are to be formed in pro- 
duction from material purchased in the 
“W” temper, it would seem prudent to 
make the tryouts and develop the tools 
with material that is known to have had 
at least one month’s room temperature 
aging after being heat-treated. Second, 
if “W” material has to be kept on hand 
for extended periods, it should be kept 
in a cool place. Any increase above 
room temperature will result in aging 
in addition to that shown in Figs. 2 and 
3 and perhaps harden the material 
enough to prevent the necessary form- 
ing. 

The practice of forming immediately 
after heat-treating, which is sometimes 
used with 248 in order to avoid heat- 
treating and the attendant warpage of 
formed parts, is also feasible with 61S 
and 538. The latter are also consider- 
ably more workable in the freshly heat- 
treated condition, and their rate of aging 
is much less. It takes 61S six to eight 
hours to gain as much in yield strength 
as 248 gains in the first hour after 
quenching. 

It is thought that the greatest use that 
can be made of 53S and 61S will involve 
material obtained from the mill in the 

W” temper. This material would be 
formed in the “W” temper and then 
aged at 320° or 350°F. for 18 or eight 
hours, respectively, to obtain the “T” 


ECONOMIC ADVANTAGES OF CERTAIN ALUMINUM ALLOYS 
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Fic. 1. Room temperature aging of A51S-W. 
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Fig. 3. Room temperature aging of 618-W. 


or fully heat-treated condition. Parts 
formed from annealed stock and then 
heat-treated or those formed from 
freshly heat-treated blanks also require 
artificial aging to attain the “T’’ tem- 
per.. Fig. 4 illustrates the typical man- 
ner in which 61S ages at various tem- 
peratures. It can be seen that the time 
and the temperature are not particularly 
critical. The higher temperatures have 


the obvious advantage of requiring less 
time, whereas the lower temperatures 
permit greater variations such as might 
be caused by one part of the load being 
slower to heat than another or by dif- 
ferences in the aging rate of the ma- 
terial. Somewhat more desirable prop- 
erties are obtained at the lower temper- 
atures. The artificial aging practices 
that are used commercially are chosen 
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ECONOMIC ADVANTAGES OF CERTAIN ALUMINUM ALLOYS 


so that specification values of tensile 
strength, yield strength and elongation 
will always be exceeded in spite of the 
variations in heating, composition of 
the material, and solution heat-treat- 
ment that are always present in produc- 
tion operations. It is not necessary to 
wait for aging to take place at room 
temperature before artificially aging. 
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Fic. 4. “Artificial” aging of 61S-W at 
various temperatures. 


The question as to whether the arti- 
ficial aging ever causes distortion can be 
definitely answered in the negative. The 
experience on which this is based in- 
cludes a variety of formed parts, as well 
as flat sheet, extruded shapes, and tub- 
ing. From a theoretic standpoint the 
fact is not surprising because the aging 
is usually carried out in an air furnace 
where the heating is uniform and not 
too sudden; also, it is neither neces- 
sary nor usual practice to quench the 
material after the aging cycle is com- 
plete. 

The foregoing discussion of the mer- 
its of the ““W” temper has been pred- 
icated on the fact that aging is funda- 
mentally a much cheaper process than 
solution heat-treating. The furnace or 
oven equipment required is relatively 
inexpensive because of the lower tem- 
perature involved. For example, gas- 
fired units in which the recirculated 
products of combustion form the furnace 
atmosphere were being used with ex- 
cellent results to age beer barrel shells. 
Heat input and circulation were suffi- 
cient to bring a load of 3,500 Ibs. of 1/s- 
in. thick barrel shells stacked in nested 
piles up to 350°F. in one and one-half 
hours. This made it possible to age two 
loads of shells per day and allow enough 
time for cooling so that handling hot ma- 
terial was not a serious problem. The 
cost of these units several years ago was 
such that it is estimated they could be 
reproduced now at a cost of about $3,000 
each, complete with piping, wiring, 
foundation and controls. Aircraft parts 
are usually such that a furnace load 
would have less weight per cubic foot 
of usable space. However, it is not nec- 
essary to support each piece independ- 
ently as it is in solution heat-treating so 
that the loading per cubic foot can be 


perhaps three or four times as great as is 
feasible in an air heat-treating furnace. 


WELDING 


Fusion welding of 24S is not generally 
practiced for two basic reasons: first, 
the strength of the welded joint is con- 
siderably less than that of the original 
member; second, the resistance to cor- 
rosion of the material adjacent to the 
weld is seriously impaired because of 
overaging or precipitation of the alloy- 
ing constituents. While the strength of 
a weld in the magnesium-silicide alloys 
is less than that of the original fully 
heat-treated material, there are many 
applications in which the advantages of 
welding offset this fact. The resistance 
of these alloys to corrosion is not im- 
paired by the overaging that results 
from the heat of welding. Many of the 
applications of these alloys, both in air- 
craft and other types of construction, are 
predicated on their suitability for fusion 
welding. 

Table 3 presents data on the strength 
of simple butt-welded joints made be- 
fore, between and after heat-treating 
and aging. The testing was done on 
standard sheet specimens without ma- 
chining off the weld beads. In addition 
to mechanical properties, the choice of 
method should also consider conven- 
ience in the shop, including the question 
of straightening. If the parts are apt to 
require considerable straightening as a 
result of the welding, there will be less 
likelihood of trouble from cracking if 
that work is done before aging. Also, it 
is advisable to straighten a welded struc- 
ture prior to dressing off the weld bead. 
Ordinarily, it is most satisfactory to 
weld in the heat-treated and aged con- 
dition if warpage from welding is not ex- 
pected to be serious. Although such 
welds are not quite so strong as those 
heat-treated after welding, they are 
somewhat more ductile. 

The aluminum alloy filler wire nor- 
mally used contains 5 per cent silicon be- 
cause of its low melting temperature 
and desirable freezing characteristics. 

In the case of spot or seam welds in 


24S, it is customary to use Alclad sheet, 
which provides electrolytic protection to 
prevent corrosion of the metal that is 
overaged by the heat of welding. As in 
the case of fusion welding, the mag- 
nesium-silicide alloys do not suffer in 
this respect and are therefore well 
suited for spot welding. The U.S. Army 
Air Corps Specification No. 20011-B 
covering spot welding requires minimum 
shear strengths for 61S varying from 80 
to 95 per cent of the values shown for 
24S, making joint efficiencies in the two 
alloys about the same. From the shop 
standpoint, Alclad 248, 53S and 61S 
require the same equipment, accurate 
electrical control, and clean joint sur- 
faces. 


RESISTANCE TO CORROSION 


On the basis of comparative tests 
conducted by the Aluminum Research 
Laboratories, 53S and 61S have about 
the same resistance to corrosion, al- 
though 58S is slightly superior. These 
two alloys performed equally well 
whether quenched in cold water or in a 
medium that results in a lower rate of 
cooling, such as hot water. Alclad 
24S-T, quenched in cold water, has 
greater resistance to corrosion than 
538-T or 61S-T, but when the former is 
quenched in hot water, all three are 
about the same, except in the case of 
thin sheet. Alclad sheet in the range of 
0.032 in. thick or less is likely to have 
undergone sufficient diffusion so that 
mild quenching will cause it to be in- 
ferior in its resistance to corrosion com- 
pared to 61S-T or 53S-T of the same 
thickness. 

Cold water quenched 248-T (not Al- 
clad) offers definitely less resistance to 
corrosion than 53S-T or 618S-T. This fact 
serves to indicate that the newer alloys 
can be expected to be especially satis- 
factory in this respect rather than that 
24S-T is unsatisfactory. The extensive 
use of 24S-T over a period of years has 
proved its serviceability even in such 
severe applications as the hulls and 
floats of seaplanes. 

Painting and other procedures that 


TABLE 3 
Mechanical Properties of Oxyhydrogen Torch Welds in 0.064-in. Thick Sheet Using 43S 
Weld Wire 
Alloy and Tensile Yield Elongation, 
Temper Subsequent Heat- Strength, Strength, Per Cent in 
Welded Treatment Ib. persq.in. 1b. per sq.in. 2 in. 
618-T None 26,280 18,700 5.8 
618-W None 25,610 16,000 6.25 
61S-W Aged 28,240 21,900 3.33 
61S-W Reheat-treated 42,000 38,450 2.25 
and aged 
538-T None 24,010 15,950 6.6 
53S-W None 23,180 15,200 6.5 
53S-W Aged 26,160 19,600 4.7 
53S-O Heat-treated 36,570 31,150 3.7 
and aged 
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Ever feel a wing at Thirty Thousand? 


¢ You know that the metal is pretty darned cold at that altitude, down to —30° or less by actual test. © And yet, 


all in the space of a few minutes that plane might be coming downstairs to put in at a field where they hide the 
thermometer because it’s so hot. ¢ Just a common every-day occurrence in modern aviation—and plane perform- 
ance is taken for granted. Among other things, no one ever questions the ability of the finish to stand up and 
stay smooth under the stress and strain of continually vibrating, contracting, expanding metal. ¢ Under any 
conditions, Valspar Val-Aero Aircraft Finishes do the job they’re built for—and do it well ...on any part of a plane. 


A complete line of dependable Aircraft Finishes—that meet 
government specifications in every respect 

Valentine & Company, Inc. 11 East 36th Street, New York, N. Y. 
Established 1832. Makers of the Famous Valspar Finishes 


FREE to encineers, EXECUTIVES, PRODUCTION MEN! 
Valspar’s new Specification Color Charts for 
U.S. NAVY AERONAUTICAL SPECIFICATIONS 
U.S. ARMY AIR CORPS SPECIFICATIONS 
Valentine & Company, Inc., 11 East 36th St., New York, N. Y. 
Send me copies of your new Specification Color Charts immediately ! 


NAME — 


POSITION_____ 
FIRM 
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ECONOMIC 


are used for finishing Alclad 248 are 
also suitable and effective when used 
with 618 or 5388. In applications where 
there would be a difference between the 
protective coatings used for 24S-T and 
Alclad 248-T, the coating system nor- 
mally used for the latter would be satis- 
factory for 615 or 538. The electrolytic 
potential of these alloys is very nearly 
the same as that of high purity alum- 
inum. Hence, the use of these alloys in 
combination with Alclad 24S-T sheet 
would not involve the possibility of 
electrolytic action between the two. In 
contact with sea water, 24S-T (17S-T or 
A17S-T) parts would be given some elec- 
trolytic protection by contact with 
618-T or 538-T. 


APPLICATIONS 


Most of the larger and more compli- 
cated forged parts of radial aircraft en- 
gines are made from A51S-T. Smaller 
parts, both press forgings and hammer 
forgings of 53S-T and A518-T are finding 
some general use in applications that 
require rigidity or minimum section 
thickness rather than maximum tensile 
strength. 

Compared on a tonnage basis with 
24S and Alclad 24S, the use of 53S and 
61S in aircraft has been exceedingly 
small. Perhaps the most nearly univer- 
sal of these is the use of 615 or 535 ex- 
trusions for cockpit canopy frames. The 
desire to use torch welding for assembly 
is the primary reason for this use, while 
the availability of hollow shapes and 
thinner and more complicated sections in 
these alloys are secondary advantages. 

Wing spars for light airplanes have 
been made from 61S-T extruded I see- 
tion. This particular application is 
closed to 24S because the section could 
not be extruded thin enough in that al- 
loy to be attractive from a weight stand- 
point. Price is also a factor. 

At least two light airplane builders 
have used 53S-T for streamlined tubular 
struts because the L/R ratio is such that 
the lower mechanical properties did not 
affect the compressive strength of the 
strut. In this case price is the primary 
factor. 

The wing ribs of one light airplane 
are formed from 61S-T sheet. Avoiding 
all heat-treating in the aircraft fabrica- 
tion plant is the primary advantage in 
this instance. 

The workability of these alloys in the 
“W” temper, coupled with their suit- 
ability for both torch and spot welding, 
has been responsible for a number of 
uses. These include an oil cooler scoop, 
an entire line of aircraft furniture, and 
Wing tips for all three airplane models 
that an Eastern manufacturer has in 
production. In all of these applications 
the gauge of sheet is primarily deter- 
mined by requirements of local stiff- 
hess, so there is no reason to use thicker 


ADVANTAGES OF CERTAIN 


ALUMINUM ALLOYS 


TABLE 4 
Standard Products—Wrought Alloys (Commodities marked* are standard) 


Rod 
and 
Alloy Sheet Plate Wire Bar 
24S * * * * 
538 * * * * 
618 
A518 


Tub- 
Ex- ing 
Rolled truded and Forg- 
Shapes Shapes Pipe Rivets ings 
* * 
* * * + * 
* 


material in618-T than would be required 
in 248-T. 

One of the largest manufacturers of 
air-cooled engines has used 618 sheet 
for baffles between cylinders ever since 
the alloy was commercially introduced 
in 1939. The forming is severe and is 
done in the annealed temper, followed 
by heat-treating and artificial aging. 

There is a number of other uses for 
which these alloys are felt to be well 
suited. Foremost among these are 
cowling, fairings and fillets. These parts 
do not usually have structural functions 
and their gauge is primarily determined 
by requirements of forming and han- 
dling. Other parts that do not ordinarily 
require the mechanical properties of 
24S-T are all kinds of doors and covers. 
The possibility of obtaining a more de- 
sirable weight-strength or weight-stiff- 
ness ratio in 618 extrusions has been 
mentioned earlier. Combining this 
with the suitability of this alloy for spot 
welding (either to 618S-T sheet or Alclad 
24S-T sheet) might result in considerably 
extended usage of this more economical 
method of attaching stringers to skin 
sheet. Recently, there has been an in- 
creased interest in roll-formed sheet sec- 
tions. Considerably smaller bend radii 
are feasible, without recourse to heat- 
treating, in 61S and 53S than in 
248 or Alclad 24S. The rolled section, 
whether made from 618, 53S or Alclad 
248, has a decided advantage over the 
24S extruded section in spot welding. 

The applications cited above make use 
of most of the desirable characteristics 
of the aluminum-magnesium-silicide al- 
loys. The “W” temper, which becomes 
almost stable a month after quenching, 
is responsible for those applications re- 
quiring a certain degree of forming. The 
lower price in certain products accounts 
for some uses, and the fact that resist- 
ance to corrosion is not affected by the 
heat of welding is used to advantage in 
other applications. However, the re- 
lated characteristic, which makes these 
alloys relatively insensitive to the rate of 
quenching, does not seem to have been 
exploited. The use of quenching medi- 
ums that result in less sudden cooling 
than is derived from cold water (and 
therefore less distortion) would result in 
considerable saving in the cost of 
straightening many parts after heat- 


treating. This, of course, applies only 
to items that require forming that is too 
severe to be carried out either in the 
stable ““‘W” temper or immediately after 
quenching. 

Because there are several possible 
sequences in which forming, heat-treat- 
ing and aging may be performed, it 
may be of interest to list them. The 
most desirable procedures are listed 
first. Usually the severity of the neces- 
sary forming will dictate the choice of 
method, but some times available equip- 
ment will be the deciding factor. 
(1) Procure material in “T’”’ temper and 
use it without any further treatment. (2) 
Procure material in ‘““W” temper, form 
it to desired shape and then artificially 
age it to “T” condition. (3) Procure 
material in annealed, “‘as-fabricated” or 
any other convenient temper, heat- 
treat it and then form it to shape and 
artificially age. At room temperature, 
little aging takes place in the first few 
hours after heat-treating and quenching 
so that there is no necessity for retarding 
the natural rate of aging as in the case of 
freshly heat-treated 24S. (4) Procure 
material in annealed condition and form. 
it to shape. Then heat-treat and arti- 
ficially age. In using this procedure, 
warping can be minimized or even elim- 
inated by one or both of the following 
methods. If the forming is only partly 
completed before heat-treatment and 
finished after quenching and before arti- 
ficial aging, then the warpage from 
quenching will be straightened out in _ 
most cases. The second method is to 
quench the formed, or partly formed,’ 
part in hot water or quenching oil. 


STANDARDIZATION 


Table 4 shows that 53S is a standard 
alloy in all products and 615 is standard 
in sheet, tubing and extruded shapes. 
Particularly in the case of sheet, which is 
well suited to standardization, it would 
be advantageous to the whole industry 
if users concentrated on one alloy of the 
type in question. This would encourage 
establishment of stocks of standard size 
and gauges at the earliest possible 
times. This has worked out very nicely 
with 24S and Alclad 248 sheet and 
should be given careful consideration 
in connection with these newer alloys. 
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OUR PARACHUTE FLARE RACKS 


MAY AFFECT your BUSINESS! 


Twenty-four hours a day, 7 days a week we are rushing out Parachute 


Flare Racks... one of many parts we are supplying to America’s war effort. 


To be able to do this and deliver them on time or ahead of schedule, as 
we have, a Spriesch modern war production method has been developed. It has 


achieved a production of war materiel with the lowest percent of rejections! 


When the democratic peace comes, turn this modern fabrication ability to 
the battle for private business and what have you got. YOU will have a valu- 


able source for a wide variety of experimental work. 


Our entire equipment of latest type machines 


and tools, heat treating and physical testing appara- 


tus plus our long experience will be at your service. +A x WE OFFER x 
Plan now to use it. : 


% Ingenuity in designing, developing; 
machining, stamping, parts or complete 
Parachute Flare Rack for releasing assembly; intricate or simple. Extensive 


facilities for experimental or mass produc- 
parachute carried flares for lighting = tion. We promise the least waste, highest 
landscape. Made of alloyed steel p degree of accuracy... at reasonable cost. 
stampings; welded assembly. 


AFTER VICTORY 


Established 1923 


TOOL & MANUFACTURING CO. 
JOSEPH J, CHENEY, President 
10 Howard Street Buffalo, New York 
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INTRODUCTION 


tp THE STIMULUS of war de- 
mands, the aircraft engine indus- 
try has, in recent years, converted its 
operations from the comparatively slow 
“custom built’? procedures of earlier 
days to mass production on a gigantic 
scale. There is no mystery or dark 
secret about this method change; it 
has come into being in a perfectly na- 
tural manner because, for the first time 
in its history, this industry has had the 
opportunity to manufacture in virtually 
unlimited quantities. Mass production 
equipment necessitates a heavy invest- 
ment of capital and, to justify its ex- 
istence, must be operated at full capa- 
city. Such a condition was obviously 
impossible with the limited schedules 
of prewar days, but with monthly sched- 
ules now far exceeding the normal an- 
nual output the installation of auto- 
matic, |.igh-production machine tools 
has become imperative. 

Much of this new equipment is of en- 
tirely original design and has been de- 
veloped through close cooperation be- 
tween the engine manufacturer and the 
machine tool builder. Perhaps the most 
outstanding feature of this new equip- 
ment is its flexibility—that is, the com- 
parative ease with which it can be 
adapted to provide for changes in the 
design of an aircraft engine. 

Unlike many products, the design of 
an aircraft engine, and particularly a 
military engine, cannot be “frozen,” 
since the ever shifting field of combat 
demands almost overnight changes in 
design to meet the varying conditions 
encountered. Prolonged high-power 
operation against ground troops in 
desert warfare, the transporting of tre- 
mendous bomb loads over vast dis- 
tances, the violent acrobatics of aerial 
warfare in the sub-zero temperature of 
the stratosphere, all these make new 
demands on the engine. Every im- 
provement in enemy equipment must 
be met and exceeded immediately to 
maintain air superiority, and yet despite 
thes. constant changes production must 
be maintained. Some typical produc- 
tion operations follow. 


GRINDING 


In some instances high production 
has been achieved through the use of 
hew and ingenious fixtures applied to 
standard machines as shown in Fig. 1. 
Here a radius is ground on the end of 


* Prepared for publication by Wright 
Aeronautical Corporation. 


Mass Production Methods for Building 
Wright Cyclones 


articulated rods on a Mattison grinder 
using a wheel dressed to a deep concave 
radius. The parts are mounted on ar- 
bors in groups of seven, and two arbor 
loads are placed in a power-driven os- 
cillating fixture. As the work table 
travels back and forth beneath the 
wheel, the rods are rotated through an 
arc, thus assuring absolute concentricity 
of the outside diameter with the inside 
diameter of the hole. When the parts 
are finished they are transferred to a 
second machine on which the opposite 
end is similarly ground to a different 
radius before removal of the arbors. 
This method not only results in im- 
proved quality but greatly increases the 
output over the former method in which 
the rods were ground one at a time on a 
dise grinder, the parts being oscillated 
by hand about a pin on the table. 


FacinG, Borinc, AND CHAMFERING 


The operation of facing, boring, and 
chamfering the openings in the crank- 
case for the cylinder barrels is performed 
on a special Greenlee machine shown in 
Fig. 2. Two cutting heads are em- 
ployed, one for each of the two rows of 
holes, and the center distance between 
the rows is held accurate to within 
0.0005 in. As the boring cutter feeds 
in, a second tool mounted on a slide feeds 


across and performs the facing opera- 
tion and at the same time a third tool 
comes in at an angle and forms the 
chamfer. On the return stroke the 
tools back away from the work before 
withdrawing in order to avoid scoring 
the surface. Carbide-tipped tools are 
used, feed is hydraulic, and indexing is 
automatic. The time required for the 
entire operation on the fourteen holes is 
40 min., which represents a substantial 
saving over the 580 min. previously re- 
quired for the job. 


Corrosion PROTECTION 


With so many of our aircraft operat- 
ing over the oceans there is a serious 
danger of corrosion of the exposed sur- 
faces due to the presence of salt-water 
spray. This has been overcome by 
spraying the surfaces of the cylinders 
with pure molten aluminum, which has 
a much higher resistance than the 
paints formerly employed. First of all, 
the process involves thoroughly sand- 
blasting the surface in an automatic 
machine. Inside a housing are eight 
arms indexing automatically about a 
central hub and rotating on their own 
axes. As arms arrive in succession at the 
loading station, cylinders are placed on 
the ends and are carried into the hous- 
ing where they are subjected to an abra- 
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Fie. 1. A special oscillating fixture applied to a standard machine makes possible 
greatly accelerated production of connecting rods. 
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sive blast from seven centrifugal wheels 
so placed as to cover every part of the 
surface. As they again emerge at the 
loading point they are removed by 
operators wearing cotton gloves to avoid 
finger marks, which would prevent ad- 
hesion of the aluminum spray. With 


this new method a cylinder is completed - 


every 65 sec. as against the 15 min. re- 
quired for the same operation when the 
parts were blasted one at a time on a 
single wheel machine. 


Aluminum Spraying 


The spraying of the aluminum is per- 
formed automatically in the machine 
shown in Fig. 3. The cylinder as- 
semblies are loaded at the first station 
and are then indexed automatically 
through the remaining five stations. At 
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Fic. 2 (Upper Left). An automatic 
Greenlee machine for boring, facing and 
chamfering the 14-cylinder deck pads on 
the steel crankcase of the 1,700-hp. 
Cyclone 14. 

Fic. 3 (Left). Coating all external 
surfaces with pure aluminum protects 
them from corrosion. The metal is 
sprayed in molten form on this automatic 
machine. 

Fic. 4 (Lower Right). Fully automatic 
in operation, this machine cuts an oil 
groove around the 20 trunnions of the 
reduction gear carrier ring. 

Fic. 5 (Right). Thirty-eight holes of 
three different sizes are drilled, reamed, 
and countersunk around the outer edge 
and in the center boss of the crankcase 
nose section on this two-head drill. 


stations 2, 3, and 4 pure aluminum wire 
is fed through oxyacetylene torches in 
which it is melted and sprayed on to the 
surface of the parts. The torches move 
up and down automatically and the as- 
semblies rotate during the operation. 
Hand-operated torches are used at the 
two remaining stations to reach certain 
surfaces on the complicated upper sur- 
face of the cylinder head which cannot 
be reached by the automatic torches, 
In addition to providing complete uni- 
formity of coverage, the automatic 
equipment delivers a finished part.every 
75 sec., whereas 18 min. were needed 
when the operation was performed by 
hand on one part at a time. 


TRUNNION MILLING 


The reduction gear carrier ring, shown 
on the machine in Fig. 4, carries a series 
of 20 trunnions on each of which a semi- 
circular oil groove must be milled 
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Fic. 6. The inside faces of both piston pin bosses are milled on this machine. 


around one-third of the circumference. 
The operation was originally performed 
on a standard vertical mill, using a ro- 
tary fixture, and required 62 min. per 
part. On the special LeMaire mill the 
cutter moves in a circular path to mill 
one groove and then automatically 
clears the work before backing away in 
order to avoid scratches. The table 
indexes automatically until all 20 trun- 
nions have been milled and then stops 
while the part is removed, a new part 
loaded, and the cycle restarted. A sav- 
ing of 47 min. is effected on each part. 


DRILLING AND REAMING 


Drilling and reaming two holes to 
0.121/0.122 in. diameter down the 
edge of each of two spark plug bushings 
is performed on a special Rehnberg- 
Jacobson machine. Cylinder assemblies 
are loaded on a square fixture rotating 
on a horizontal axis and are indexed 
manually. Two hydraulic heads drill 
the four holes and two others perform 
the reaming. Not only is the operation 
performed more rapidly and with less 
tool breakage but only one man is 
needed in place of the eighteen who 
would be required to operate standard 
sensitive drills to produce an equal 
amount of work. 

The massive Baker drill shown in 
Fig. 5 has reduced from 40 min. to only 
6 min. the time needed to drill, ream, 
and countersink 38 holes around the 
circumference and in the center boss of 
Cyclone crankease nose sections. After 
the drilling operation has been com- 
pleted a power feed is engaged to cause 
the entire drill table to traverse across 
the base of the machine into position 


under the reaming head, which is 
equipped with combination reamers 
and countersinks. Stops are provided at 
the end of the table travel, and accurate 
location is assured by dowels on the ma- 
chine heads engaging in bushings in the 
upper surface of the fixture. 


Piston Pin Boss MILLING 


Milling the inside faces of the two 
piston pin bosses on a piston is ac- 
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complished on the special Snyder ma- 
chine shown in Fig. 6 in less than half 
the time needed when one boss at a time 
was spotfaced on a drill press. After 
the piston has been located in its fixture, 
the machine spindle is passed through 
the piston pin hole at the right, the 
cutter is slipped on to it and locked 
into place, and an extension spindle is 
engaged from the left to provide full 
support. Both the main and extension 
spindles are carried in bushings mounted 
in the fixture to avoid injury to the 
piston pin holes. Hydraulic feed is em- 
ployed, and when the left-side boss has 
been machined to the proper dimension 
the cutter fast feeds to the right-hand 
side and then automatically changes to 
normal cutting feed while machining 
the right boss. At the completion of the 
cycle the cutter returns to the center 
position for removal. 


Heap Dome CouNTERBORING 


After the bronze spark plug bushings 
have been inserted into the cylinder 
head, the inner ends must be chamfered 
and a spherical counterbore must be 
formed in the dome of the head itself. 
On the special Snyder machine shown 
in Fig. 7 two carbide-tipped cutters are 
mounted on the body of the holding 
fixture and are fed outward by a hy- 
draulic mechanism. The parts are 
loaded on to the fixture with the cutters 
at rest in the withdrawn position and 
are locked in place by means of hy- 
draulic clamps. Square-ended shafts 
pass through the holes in the bushings 
and engage with square holes in the ends 
of the cutters to provide the drive. The 


Fic. 7. Spark plug bushings in Wright Cyclone cylinder heads are back countersunk and 
counterbored on this special Snyder machine. 
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Precision Pays by giving America the world’s best aircraft. Martin bombers have proven their high fighting saan ‘on many 


battle fronts. Performance of Martin bombers around the globe is a tribute to the core and vigilance of Martin workers. 


INSIDE STUFF: Under X-rays, flaws, 


blow-holes, porosity, slag inclusion, or 
other imperfections in aluminum castings 
and forgings are immediately apparent. 


PREENING TAIL FEATHERS: Con- 


trol surfaces must be set precisely in rela- 
tion to the fuselage. Inspectors use a spe- 
cial tool to verify the angle of incidence. 


Aan 
PRECISION is today’s prelude to battle. The skill of the men who 
fly is wasted without the skill of the men who build. One flaw, per- 
haps invisible to even the trained eye, may cost America thousands of 
man-hours worth of equipment. One moment of carelessness or inat- 
tention may cost America a victory. Over two thousand Martin 
inspectors can’t be wrong! 

In Martin plants you find every possible device to insure accuracy. 
But the dependability of Martin Aircraft rests upon the eyes, brains 
and hands of the inspectors who use this equipment. More than keen 
vigilance is demanded of these men and women. They must have de- 
termination as strong as the aircraft they build . . . determination to 
remain alert every second . . . determination to give the men on the 


fighting fronts weapons second to none. 


Born of such determination, painstaking care and unerring accuracy 
have made Martin Aircraft world-known for dependability since 1909. 
The Glenn L. Martin Company, Baltimore, Maryland, U. S. A. 


AIRCRAFT 


Builders of “Dependable Gk) Aircraft Since 1909 
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Fic. 8. This Baker drill cuts off two-thirds of the time needed to drill, ream, and 
countersink the hold-down holes in the flange of cylinder barrels. 


floor to floor time per part has thus been 
reduced from 11 min. to only 55 sec. 


BarREL FLANGE DRILLING 


Twenty '/:in. holes are drilled, 
reamed, and countersunk in the flange of 
the cylinder barrel in one-third of the 
time formerly required by the use of the 
special 40-spindle drill shown in Fig. 8. 
This is a special five-position, automatic 
indexing Baker machine. The cylinder 
assemblies are loaded at station 1, and 
indexed automatically to station 2 where 
ten holes are drilled, breaking through 
into the large radius under the flange. 
At station 3 the remaining ten holes are 
drilled, and at stations 4 and 5 they are 
countersunk and reamed to size, using 
combination reamers and _ counter- 
sinks. 


CyuinperR Deck Pap 


The special Greenlee machine shown 
in Fig. 9 reams, countersinks, and taps 
280 holes in the cylinder deck pads of 
the Cyclone crankcase. The part is 
loaded and clamped on a central fixture, 
and after the machine is started up the 
first head reams and countersinks ten 
holes, the other three heads remaining 
inactive. After the first index the 
second head comes into operation to 
drill the second set of ten holes, and then 
iM succession the third and fourth heads 
perform the tapping operation. After 
all holes have been completed in the 
lower row of seven pads, the part is in- 
verted and the remaining seven pads are 
similarly machined. Rapid advance is 
used on all heads, and hydraulic feed is 


supplied for the reamers; taps, how- 
ever, are controlled by a master lead 
screw. Indexing is automatic and is 
interconnected with the feed mechanism 
so that there is no possibility of a mis- 
index causing the taps to strike an un- 
drilled hole. The entire cycle requires 
only 12 min., a sharp contrast with the 
three hours taken before this machine 
was introduced. To avoid scratching 
the highly finished surface of the pads by 


the chips, pressure-adhesive paper tape 
is applied to the surface before ma- 
chining. This accounts for the irregular 
outline noticeable in the picture. 


Forcep ALUMINUM ALLOY CYLINDER 
Heap 


The most outstanding contribution to 
aircraft engine efficiency in recent years 
has been the development by Wright 
of the forged aluminum alloy cylinder 
head. Five years of intensive research 
have gone into the evolution of this new 
head—years in which revolutionary new 
methods of forging and machining have 
been worked out. The forging proce- 
dure eliminates the nine operations that 
would be needed to produce the part 
with conventional drop hammers and 
results not only in a_ substantially 
stronger head but in one whose improved 
cooling characteristics have increased 
the horsepower output of the engine by 
from 12 to 15 per cent. 


CONCLUSION 


The equipment described in this 
article naturally forms but a small 
part of the many thousands of machines 
used in the production of Wright Cy- 
clones, but they are typical examples of 
the way in which mass production has 
been achieved in the aircraft engine in- 
dustry. Day by day, new machines and 
new processes are being evolved and, 
as each is perfected, it is passed along to 
associated manufacturers so that they 
may take advantage of it to increase 
their output of the engines so essential 
to final victory. 


Fic. 9. Two hundred and eighty holes are reamed, countersunk, and tapped in 12 min. 
on this Greenlee machine designed especially for Wright Cyclone crankcases. 
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BETTER! LIGHTER! SIMPLER! 
Newest South Wind Heaters Offer Improved 
Solution For Heating Problems 


One of the testing boards in Stewart-Warner Heater Engineering Lab- 
oratories, for checking performance of South Wind aircraft heaters. 
At right, diagram of one South Wind Hermetic Combustion Heater. 


World-Wide Service Experience Reveals 
the Problems...Constant Research and 


Development Bring Their Solution. 


IKE THE AIRPLANE manufacturers themselves, Stewart- 

Warner’s South Wind heater engineers have had to pack 

years of development and research into one. And the result 
is that improvements have come in a steady stream. 


Although the South Wind’s basic principle had been 
proved in a million motor cars, the application of that prin- 
ciple to airplane heaters brought problems which heating 
engineers had never confronted before. Problems which 
necessity demanded must be answered almost overnight. 


But—each urgent problem tackled and somehow answered 
has pointed the way to greater developments for us—as it has 
for you. Every “tough one” sweated through, when “Hurry!” 
was as much a specification as size or weight or output, has 
led to simpler, better ways of heating. Every vexing prob- 
lem tracked down by our field service experts suggested ways 
to solve such problems. . . . 


So that today those early South Winds, with 
outputs of 1,000 Btu/hr. per pound—some- 


Wind 


PAT OFF 


times cumbersome and temperamental—have fathered heat- 
ers which produce more than 10 times as much heat per pound. 
... That in many cases require no accessories... . That range 
up to 200,000 Btu/hr. capacity. ... That are smaller, simpler, 
better in every way than those which went before. 


That’s because Stewart-Warner not only pioneered this 
new heating method but has—in close cooperation with air- 
plane engineers—backed it with unceasing research and devel- 
opment, both in laboratory and field.... Backed it with the 
most complete research and engineering facilities, the widest 
experience and most extensive service organization available 
to you today in this new and specialized heating field. 


Whatever the heating problems facing you today, you're 
months ahead at the start by starting with Stewart-Warner! 
Our full engineering and field service facilities are always 
at your call for individual appraisal of your heating prob- 
lems. Stewart-Warner Corporation, 1826 Diversey Parkway, 
Chicago, IIL. 
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SUMMARY 


Radio communication from aircraft is 
discussed, showing its uses and capabilities. 
Two-way communications, en-route navi- 
gation, and instrument landing equipment 
are included. The antenna situation is 
discussed, as well as provisions for mount- 
ing the equipment. Sufficient data are 
supplied to assist the aeronautical engi- 
neer confronted with the problem of mak- 
ing provisions in the airplane for radio 
equipment. 

A table has been provided showing all of 
the weights involved. This also includes 
antenna provisions for each type of equip- 
ment. 

The information affecting equipment to 
be added in the future should be useful, as 


little of this material has been published im 


aeronautical journals to date. 


INTRODUCTION 


{hen AMOUNT of radio equipment car- 
ried on transport aircraft has in- 
creased considerably in the last ten 
years. A predictable increase in radio 
equipment will occur in the future. The 
most important reason for added radio 
equipment is to provide facilities for 
operation in all conceivable flying condi- 
tions. In the future the aeronautical 
engineer should have sufficient knowl- 
edge of aircraft radio equipment so that 
plans can be made to fit the airplane to 
radio requirements. 

Three distinct types of radio equip- 
ment are employed on aircraft: (1) two- 
way communication radio equipment, 
(2) radio equipment for en-route naviga- 
tion, and (3) instrument landing equip- 
ment. 


Two-Way CoMMUNICATION RapIo 
EQUIPMENT 


At present, transport aircraft in the 
United States transmit on two frequen- 
cies in any given area. They are 
equipped to transmit on as many pairs 
of like frequencies as there are radio divi- 
sions on the system. The two frequen- 
cies employed in each pair are used for 
day or night transmissions. The fre- 
quencies for night-time communication 
center at approximately 3 megacycles; 
those for daytime communication center 
at about 5 megacycles. The informa- 
tion carried on these frequencies is of 
two kinds: (a) important weather re- 
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ports and directions given to the pilot 
by supervisory ground personnel and (b) 
position and weather reports given by 
the pilot to the ground. 


Limitations in Two-Way 
Communication 


It is difficult to say that radio com- 
munication can take place over any 
fixed distance at any time, but the fol- 
lowing approximations will serve: 


Average 

Condition Distance 

Winter 400 miles 

Summer 200 miles 
Summer thunderstorm 

(scattered) 125 miles 
Summer thunderstorm 

(heavy) 30 miles 


« The minimum condition of transmis- 
sion over distances of 30 miles holds true 
only when there are heavy thunder- 
storms in which the aircraft is flying or 
when there are heavy thunderstorms at 
the two ground stations adjacent to the 
aircraft. 

Many ground stations are equipped 
with 3,000-watt transmitters at present. 
Aireraft are equipped with 50-watt 
transmitters. There are two reasons 
for this discrepancy in power: first, 
there is the definite weight and power 
limitation in the aircraft; second, 
ground stations must often communi- 
cate with one another over the full dis- 
tance between such stations, which is 
usually more than twice as far as the 
greatest aircraft communication dis- 
tance. 

It might be suspected then that one of 
the future trends would be increase in 
aircraft transmitter power. Table 1 
shows roughly the effect of increased air- 
craft power. 

These figures are approximate, but 
they show the high weight penalty paid 
for increased power and the relatively 
small increase in communication dis- 
tance for this weight. 


TABLE 1 
Aircraft 
Average Equipment 

Power, Distance, Weight, 
Watts Miles Lbs. 
25 140 50 
50 200 70 
100 280 110 
1,000 400 450 
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An experiment was made on TWA to 
verify these conditions. A plane flying 
from Kansas City to Chicago was ar- 
ranged to transmit first on 50 watts and 
then to repeat the transmission on 25 
watts. Measuring equipment was set 
up on the ground to determine the rela- 
tive signal strength from the airplane. 
It was found that one-third of the time 
50 watts was superior during the short 
transmission; one-third of the time the 
25-watt signal gave better results; and 
the remaining one-third of the time 
showed no ‘substantial difference. 
Therefore, power changes of two to one, 
which theoretically would raise the re- 
ceived signal by 41 per cent, did not 
show up in actual tests. 


Wider Choice of Frequencies 


Obviously, the transmission condi- 
tions over a given distance vary so 
greatly that small power changes are in- 
effective in establishing reliable com- 
munication. However, there isa partial 
solution to this difficulty in the choice of 
proper frequencies at given distances. 
Table 2 shows how a group of six fre- 
quencies can provide efficient transmis- 
sion over various distances. 


TABLE 2 
Local Frequency in Distance in 
Time Kilocycles Miles 
Noon 6,500 0- 200 


8,000 100-— 500 
10,000 400-1,600 
6:00 p.m. 5,000 0- 200 
8,000 150- 800 
10,000 400-1,600 
Midnight 4,000 0- 200 
5,000 150- 500 
6,500 400-1,600 
6:00 a.m. 3,000 0- 200 
4,000 150- 500 
5,000 400-1,600 


One factor that has not been discussed 
but effects of which are included in this 
table is atmospheric noise. Atmos- 
pheric noise decreases almost inversely 
with frequency. This immediately sug- 
gests the possibility of using a frequency 
that is in the ultra-high-frequency 
bracket. 

Ultra-high frequencies do not follow 
the curvature of the earth, nor are they 
reflected back to earth at great distances 
from the Heaviside layer. Phenomenal 
reductions in thunderstorm static are 
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PROPELLERS 


FOR THE 


Successful flight tests of the 70-ton Martin Mars 
will soon add to the United States Navy the 
services of the largest flying boat in the world. 
Seventeen foot Hamilton Standard Hydromatic 


propellers now harness the eight thousand horse- 
power which drives this great airplane. 


HAMILTON STANDARD PROPELLERS 


One of the three divisions of 
UNITED AIRCRAFT CORPORATION 
EAST HARTFORD, CONNECTICUT 
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realized on these frequencies, and air- 
craft can work with ground stations 
through any atmospheric condition. 
Although transmission can take place 
over greater distances than those shown 
below, it is known at least, by actual 
tests, that these frequencies are reliable 
day and night and depend only upon 
the altitude of the airplane plus the ele- 
vation of the ground station antennas 
above ground. It will be assumed that 
an ultra-high frequency at about 150 
megacycles is used. Lower frequencies 
begin running into static, while higher 
frequencies show disturbing directional 
effects with present aircraft antennas. 


Altitude Distance 

in Ft. in Miles 
1,000 50 
5,000 100 
20,000 200 


At most points in the United States, 
airways pass over stations that are sepa- 
rated by approximately 200 miles. 
Therefore, aircraft can communicate 
with these stations on ultra-high fre- 
quencies at altitudes of approximately 
5,000 ft. The group of frequencies pre- 
viously referred to can be used for filling 
in any gaps due to occasional low flying. 


Radiotelegraph vs. Radiotelephone 


It has always been assumed that 
radiotelegraph has tremendously greater 
range than radiotelephone. Conserva- 
tive analysis shows that radiotelegraph 
should be audible over approximately 30 
per cent greater distances than radio- 
telephone. Under many conditions, 
radiotelegraph is extremely difficult be- 
cause atmospheric disturbance confuses 
the operator considerably. One of the 
many reasons for the use of radiotele- 
graph is the fact that it may be univer- 
sally understood by persons acquainted 
with different languages. Suitable code 
signals are employed which allow opera- 
tors to obtain information from one 
another. Furthermore, a person un- 
familiar with the language can copy a 
radiotelegraph message for relaying pur- 
poses or for later translation. 

A short test was made by TWA re- 
cently between the ground stations at 
Kansas City, Mo., and Winslow, Ariz. 
Tests were made during a period where 
transmission over this distance of ap- 
proximately 935 miles was marginal on 
the frequency employed (5 megacycles 
at noon). The Winslow operator trans- 
mitted first in code and then immedi- 
ately by voice. Forty per cent of the 
time there was no difference in the two 
types of transmission; 40 per cent of the 
time radiotelegraph was more easily 
copied than radiotelephone; 20 per cent 
of the time only radiotelegraph could be 
copied. 

It should also be realized that a radio- 
telephone conversation of 20 words takes 
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less than 15 sec., whereas a radiotele- 
graph message of 20 words requires one 
fullminute. As transmission conditions 
vary greatly over intervals even as short 
as one minute, it is quite possible that 
radiotelephone under adverse conditions 
can be copied accurately in less time, 
even though as many as three repetitions 
of the message might be necessary under 
marginal conditions. 


Aircraft Antennas for Two-Way 
mmunication 


The aircraft designer is greatly inter- 
ested in the drag produced by antennas, 
especially under icing conditions. Two- 
way, high-frequency communication 
usually requires a wire from a point 
above the cockpit to the top of the verti- 
cal fin on the tail structure. This an- 
tenna, although subject to icing, pre- 
sents the least drag and most efficient 
electrical operation of any antenna. 
The antenna is usually stretched with 
100-lb. tension. A spring after the rear 
insulator maintains the tension. 

The ultra-high-frequency, two-way 
equipment requires a “whip” antenna of 
some 40 in. in length, which may be 
located either on the top or the bottom 
of the airplane. This antenna is fairly 
free of icing, although it presents some 
drag. Its location on the bottom of the 
fuselage may present difficulties in 
proper servicing of the airplane on the 
ground unless it is located where it can- 
not be accidentally injured by ground 
crews. 


Two-Way Communication Summary 


The addition of an ultra-high-fre- 
quency transmitter and receiver to 
future aircraft will solve the short- 
range communication problem. Such 
equipment weighs approximately 60 lbs. 

The expansion of high-frequency com- 
munication now used will permit reli- 
able communication over greater dis- 
tances. Present and future equipment 
will probably be of approximately 50 
watts output, and the transmitter and 
the receiver together will probably 
weigh about 70 lbs. 


Rapio EQuIPMENT FOR EN-ROUTE 
NAVIGATION 


Radio equipment for en-route naviga- 
tion is of three general types: (1) radio 
ranges, (2) radio direction finding equip- 
ment, and (3) radio markers. 


Radio Ranges 


A radio range is located on the ground 
and transmits signals directionally. 
Four courses are laid out which can be 
flown by the pilot. At present, radio 
ranges in the United States operate on 
frequencies from 200 to 400 kilocycles. 
Reception on aircraft can be accom- 
plished with a simple receiver and an 
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antenna. The antenna for radio ranges 
usually takes the form of a horizontal 
wire located on the under surface of the 
plane and supported from it at a distance 
of 18to24in. The wire is usually 10 to 
15 ft. in length, and the lead-in from the 
wire should preferably come from the 
center of the antenna. Where there are 
two or more of these “‘belly antennas,” 
they are usually spaced two to three ft. 
apart to have the least possible effect 
upon one another. In many cases the 
pitot masts for air-speed indication are 
used as a forward support of these 
antennas. 

In addition to the receiver in aircraft, 
filters must be provided which serve 
to select range signals, voice signals, or 
both together, at the will of the pilot. 

Ultra-high-frequency radio ranges 
have great superiority over the low- 
frequency ranges for several reasons: 
(a) thunderstorm static has no effect on 
reception; (b) the range legs are per- 
fectly straight, whereas on low frequen- 
cies range legs are not always straight 
because of the effects of terrain and also 
because of reflections from the Heaviside 
layer. 

The distances for reception of radio 
ranges, with altitude, are the same as 
those shown previously for two-way 
communication equipment. 

Ultra-high-frequency radio range re- 
ceivers will be added to future trans- 
port aircraft. Such receivers will weigh 
from 25 to 40 lbs., depending upon the 
complexity of the equipment. The 
antenna employed for these will prob- 
ably be the horizontal loop to be de- 
scribed later under “Instrument Land- 
ing Equipment.” 

The present range receiver used on air- 
craft weighs approximately 20 lbs. com- 
plete, and it will eventually be dis- 
carded when sufficient ultra-high-fre- 
quency ranges are provided. This will 
not take place for at least eight years. 
Reception distances are limited under 
various conditions to about half the dis- 
tances shown for high-frequency, two- 
way communication. 


Radio Direction Finding Equipment 


Radio direction finding equipment 
consists of both aircraft and ground 
equipment. Reliable ground equipment 
is still in the process of development, al- 
though many satisfactory bearings can 
be taken on aircraft with existing equip- 
ment, particularly at frequencies below 
500 kilocycles. 

Aircraft direction finding equipment 
usually consists of an automatic radio 
compass. An azimuth indicator at- 
tached to the equipment and mounted 
in the cockpit shows the pilot the direc- 
tion to any station. Under favorable 
conditions, radio direction finding is pos- 
sible up to 300 miles in the frequency 
range from 200 to 400 kilocycles. Ir- 
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regularities in transmission during radio 
disturbance periods, particularly at sun- 
set and sunrise, can cause large errors in 
bearings taken with this equipment. 

The antennas employed for direction 
finding consist of a separate belly an- 
tenna and a loop in a streamlined hous- 
ing. The conventional loop is enclosed 
in a streamlined “‘egg,”’ which is of some 
8 in. in maximum diameter and some 2 
ft. in length. In high-speed aircraft 
in the future, these loops will be en- 
closed either in a streamlined ‘‘blister” 
or in the nose of aircraft, with a plastic 
skin provided to cover the nose. In the 
past, such nose installations have shown 
poor results, as compensating bars were 
not supplied. Simple aluminum com- 
pensating bars, however, have been 
shown by test to provide satisfactory 
reception and directional characteristics 
of nose loops. 

Direction finding equipment, which 
will probably be employed for many 
years to come, requires a receiver with a 
weight of approximately 99 lbs., includ- 
ing all accessory equipment. 


Radio Markers 


Radio markers are provided in the 
United States at almost all range sta- 
tions and also at points 30 miles or so 
from range stations. Signals at 75 
megacycles are provided, which give 
either cones of high signal strength di- 
rected vertically upward above range 
stations or thick fans of high signal 
strength on radio range legs to indicate 
position along the airway. Equipment 
necessary for reception of markers con- 
sists of a receiver and three lights. The 
lights must be mounted on the instru- 
ment board, visible to both pilots. A 
white light indicates passage over the 
marker station as described, whereas 
the other two colored lights are used for 
instrument landing marker indica- 
tions. 

A belly antenna of approximately 64 
in. in length is provided for markers and 
is so arranged that the lead-in from this 
wire is offset some 20 per cent from the 
center of the wire. 

A marker receiver is now carried on all 
commercial aircraft. This receiver, 
with associated equipment, weighs ap- 
proximately 30 lbs. It is quite possible 
that in the future lighter equipment may 
be used and duplicate receivers em- 
ployed. The total weight for duplicate 
installations may be about 35 lbs. 


INSTRUMENT LANDING EQUIPMENT 


Instrument landing involves three 
separate functions: (1) runway local- 
izer, (2) glide path, and (3) two markers. 


Runway Localizer 


The runway localizer is a visual-type 
radio range that will, to all intents and 


purposes, be the same type of station as 
that provided for ultra-high-frequency 
airway ranges. The frequencies to be 
used will be in the vicinity of 110 mega- 
cycles. The range will have only two 
courses, one of which will be directed 
down the center of the runway to be 
used. The other will be a reciprocal 
course extending away from the field. 

The visual meter employed is a 3!/s-in. 
face aircraft instrument and must be 
located adjacent to the flight group on 
the instrument board. The vertical 
needle of the indicator shows on which 
side of the course the plane is being 
flown. 

The receiver employed for the runway 
localizer is the same unit as used for 
ultra-high-frequency ranges. 

The antenna used for reception of run- 
way localizers and ranges consists of a 
flat loop with its plane horizontal. It is 
housed at the end of a streamlined mast 
just aft of the cockpit and on top of the 
plane. The loop presents a rather small 
frontal area, although when viewed from 
the top its streamlined shape appears to 
be some 12 in. wide and 2 ft. in length. 
The loop is imbedded in plastic. Tests 
of such loops have shown an extremely 
small drag and almost no effect upon 
single-engined ceilings. This loop actu- 


ally gives some lift when the airplane is 
flying in a nose-high position. 


Glide Path 


The glide path is provided from a 
ground transmitter. It operates a hori- 
zontal needle in the visual indicator. 
With the needle in the horizontal posi- 
tion, the aircraft will describe an ap- 
proach path in altitude similar to that 
usually employed in visual landing of 
aircraft. Signals are provided at a fre- 
quency near 90 megacycles and are ob- 
tained from the horizontal loop on top 
of the plane to a separate glide-path 
receiver. 


Instrument Landing Markers 


Two markers will be located on the 
approach path to the airport: one at a 
short distance from the approach end of 
the field and the other located some 3 or 
4 miles out from the approach end of the 
field. These two markers employ the 
same receiver as used for airway mark- 
ers, but they operate the amber and 
purple lights. The outer marker is 
identified by an aural tone at an audible 
frequency of 400 cycles, keyed at two 
dashes per sec., and illuminates the 
purple light. The inner marker at the 
edge of the field operates the amber 
light. Its tone is 1,300 cycles, keyed at 
six dots per sec. 

The white light, keyed in various se- 
quences for airway markers and giving 
a continuous tone over ranges, is identi- 
fied by a 3,000-cycle tone. This light is 
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not employed for instrument landing but 
for airway flying, as previously men- 
tioned. 

The ultra-high-frequency range or 
localizer receiver and its weights were 
previously given. In the future ii will 
probably be carried in duplicate at twice 
the weight figure shown. 

The glide-path receiver will weig! ap- 
proximately 25 lbs. complete with ac- 
cessories, and it may also be carried in 
duplicate in the future. 

The marker receiver has been men- 
tioned previously and is the only unit 
thus far provided in most transport air- 
craft. 


MowuntTInG ofr Rapio EquiIpMENT 


In the past the general tendency has 
been to mount the main equipment 
items in portions of the baggage space 
normally provided. In several aircraft 
of more recent design, an equipment 
rack has been provided so that all radio 
equipment can be located in one shock- 
mounted rack. This rack, which con- 
tains several hundreds of pounds of 
radio equipment, should be located im- 
mediately aft of the cockpit, either in the 
cockpit enclosure itself or in a compart- 
ment immediately behind it. There are 
several reasons for mounting equipment 
in this position: (1) this is usually a 
favorable location from a c.g.. stand- 
point, (2) interwiring to the cockpit and 
main batteries is short and light, (3) the 
location is convenient to all antennas, 
and (4) the equipment is located where 
it can be readily serviced by a flight 
engineer. 

The disadvantage of the forward loca- 
tion is mainly from a maintenance 
standpoint, since many men are re- 
quired in the cockpit at one time during 
service operations. All equipment, how- 
ever, is arranged for quick removal. 

The main equipment rack consists of a 
framework beside which, or on which, 
is mounted a terminal strip to which are 
connected the electrical plugs for all 
equipment. The size of the rack will 
probably be about 2 ft. square and about 
60 in. high. Radio equipment has been 
standardized in size so that various com- 
partments in the rack can be arranged 
for present and future equipment.  Itis 
highly advantageous in space and weight 
to use shock mounting on the rack alone 
rather than to have separate shocks for 
each piece of radio equipment. 

In addition to the main radio equip- 
ment rack and antennas, it is important 
that several provisions be made in the 
cockpit. These are: (1) a central con- 
trol unit available to both pilot and co- 
pilot for control of radio equipment, such 
as frequency selection, tuning, etc.; (2) 
switch boxes for each individual pilot, 
which are usually best located on the 
fuselage wall beside each pilot; (°) when 
a radio operator is carried, many of the 
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AIRCRAFT RADIO COMMUNICATION 


control functions can be given to him. 
A control unit and switch box unit for , TABLE 3 
selection of equipment must also be ; 


Approximate Antenna Time of 
available to him. Interphone stations Equipment Weight, Lbs. Provisions Installation 
are provided for pilot, copilot, radio ; 
operator, flight engineer, navigator, Two-way high-frequeney 70 Top longitudinal Present 
stewardesses, ete. In addition, it is communication : 
advantageous to provide interphone Range receiver 20 Belly or whip — — be removed 
sitions ery b in future 
Direction finding 90 Loop and belly (or whip) Present 
can be reached in flight and especially Marker Belly dupli- 
for ground servicing operation for use by in future 
mechanics. 
cation 
UHF range 30 Horizontal loop Future (may be dupli- 
EQuIpMENT SUMMARY 
The equipment summary given in Glide path 25 Same as UHF range Future (may be dupli- 
Table 3 provides a rough guide to the cated) 
aeronautical design engineer in making = Equipment rack 30 
proper provisions for equipment and for Control unit 15 
weights involved. Switch boxes (two or 10 
The marker lights and instrument more) 
landing indicator included in the 
weights must be provided on the instru- 
ment board. An azimuth indicator for haps also to the navigator or radio opera- cast. receivers may be added in future 
direction finding must be located in a tor. Although not shown in Table 3, aircraft at a weight penalty of at least 30 
position available to both pilots and per- _it is quite possible that one or two broad- __ Ibs. each. 


The Technical Information Services 
of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


This service has experienced personnel under the supervision of trained aeronautical engineers to 
compile any information desired. The services range from listing specialized reference books to the 
preparation of exhaustive bibliographies, digesting of reports and general surveys of any aeronautical 
subject. Some of the available services are: 


Bibliographies on any aeronautical subject. Photostats of any aeronautical or general engineering 


Reports on any aeronautical subject. M 
wees rimaiieet books, papers, periodicals and Photographs made from the Institute’s photographic 


collection. 
Drawings and tracings made. 

In addition to the services mentioned any com- 
mission which comes within the scope of the Service 
will be accepted. 


Translations in all languages. 


Engineering investigations of special aeronautical 
subjects. 


Biographies of individuals engaged in aeronautics. 


Research work is charged at the usual library fee of $2.00 per hour. Special arrangements may be 
made for work requiring several weeks or months. 
Translators are available for accurate transcriptions of all foreign language data. Translations are 
carefully edited by trained engineers at the standard rate of 1c per word. Minimum charge, $2.00. 
Reproductions of any material in the Aeronautical Archives of the Institute may be ordered at standard 
photostat rates. 
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“SNUB NOSE’’. . In this war it takes heft to win. 


The massive visage of the Republic P-47 Thunderbolt 


is a symbol of fighting brawn and rocket speed... 


of terror to Nazi and Jap . . . Republic Aviation 


Corporation, Farmingdale, Long Island, New York. 
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Vapor Lock 


THEORY 


EGLECTING potential head, fric- 
tional losses and compressibility, 
the conditions of pressure and velocity 
at two different points in a moving fluid 
can be expressed by Bernoulli’s theorem: 


Pi + (02/2) = p2 + (pv2?/2) = Pr 


where 
p = static pressure of fluid 
p = density (mass) of fluid 
v = velocity of fluid 
P, = total pressure in the fluid 


From the above it becomes evident 
that for a constant total pressure, P:, a 
high velocity at any point in the fluid 
corresponds to a low static pressure at 
that point. 

In aircraft installations the fuel is 
driven around bends and corners in its 
way from the tanks to the engine. If 
the size of the passages is small, the cor- 
responding velocities are high and the 
resulting local static pressures become 
small. Around right-angle corners in 
the fuel lines or near the ports of some 
types of fuel injection pumps, high local 
velocities and, therefore, low static 
pressures are apt to occur. 

If at any time, because of excessive 
local velocities, the static pressure at 
any point becomes lower than the va- 
por pressure of the fuel, vapor will form 
and will be carried by the fuel stream in 
the form of bubbles. If further along its 
path the fuel’s velocity is reduced, its 
corresponding static pressure will in- 
crease and the vapor in the fuel will 
condense again. 

Fuel vapor, of course, is detrimental 
to proper functioning of meters in car- 
buretors or to homogeneous delivery in 
fuel injection pumps. Therefore vapor 
formation must be avoided. 

To this end it is necessary to enlarge 
the fuel passages and avoid sharp bends 
in order to maintain low velocities at all 
points in the stream or to keep a suffic- 
iently high absolute pressure in the fuel 
system. 

Weight and space limitations pre- 
clude the use of excessively large lines 
and of bends of too large a radius. The 
problem of maintaining at all times a 
sufficiently high absolute pressure in the 
fuel system, therefore, becomes worthy 
of study. 

In conventional fuel systems the fuel 
pressure is governed by a spring-loaded 
relief valve vented to the atmosphere. 
Thus, the absolute pressure of the fuel is 
composed of: (1) the atmospheric 


* Project Engineer. 


pressure, H, and (2) the pressure dif- 
ference, ps, created by the relief valve. 

The atmospheric pressure varies with 
altitude, while the pressure difference, 
Ps, remains constant. The fuel’s abso- 
lute pressure, therefore, varies greatly 
with altitude. 

Taking p, = 15 lbs. per sq. in., the 
absolute fuel pressure at sea level is 
29.7 lbs. per sq.in., while at 40,000 ft. 
(where H = 2.7 lbs. per sq.in.) the fuel 
pressure is 17.7 lbs. per sq.in. At this 
pressure, a little agitation of the fuel is 
sufficient to promote sufficiently low 
local static pressures for vapor forma- 
tion. 

If the fuel used has a specific gravity 
of 0.7 and a vapor pressure of 7 lbs. per 
sq.in., the total pressure P; can be ex- 
pressed as 


Pe = p + (p/2) = 15 + 2.7 + 
(0.7 X 62v2/64.4 X 144) = 17.7 + 
0.0468»? 


For a stationary fuel v = 0, and P; = _ 


17.7 lbs. per sq.in. Also 
p = — (pv?/2) 


As soon as p = the vapor pressure of 7 
Ibs. per sq.in., fuel will vaporize. There- 
fore, at 40,000 ft. altitude, the critical 
velocity above which vapor will form is: 


v = V/10.7/0.0468 = 15.2 ft. per sec. 


2 —— 
4 
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SuGGesteD REMEDY 


Fig. 1 shows schematically a device 
designed to maintain in the fuel system 
any desired absolute pressure regardless 
of altitude. It consists of a spring-loaded 
valve (1) supplemented by the action of 
an air-filled bellows (2). 

If the desired absolute pressure to be 
maintained in the fuel system is 30 lbs. 
per sq.in., at sea level, the atmospheric 
pressure will provide 14.7 Ibs. per 
sq.in. and, therefore, spring (4) must 
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be adjusted to open the valve when- 
ever a pressure of 15.3 lbs. per sq.in. 
is exceeded. The bellows, being filled 
with air at sea-level pressure, exerts 
no load on the valve. The overflow line 
(3) is connected to the fuel tank which, 
in turn, is vented to the atmosphere. 

At any altitude the absolute pressure 
in the fuel is equal to the pressure due 
to the spring plus the pressure due to 
the bellows plus the atmospheric press- 
ure. Thus, if flying at 20,000 ft. (where 
H = 6.7 lbs. per sq.in.), the fuel pressure 
will be 15.3 + p, + 6.7. The pressure 
p» due to the bellows is 14.7 minus the 
atmospheric pressure at altitude; thus 


15.3 + 14.7 — 6.7 + 6.7 = 30 lbs. per 
sq.in. abs. 


It becomes evident that in this de- 
sign the effective area of the bellows 
must be equal to that of the valve. The 
size and weight of the unit, therefore, 
can be small. 


INSTALLATION 


The proposed spring and bellows re- 
lief valve should be placed so as to main- 
tain the desired absolute pressure in the 
entire fuel system between the tanks 
and the carburetor or fuel injection 
pump. This makes imperative the use 
of a supply pump near or at the tank 
outlet. 

The passages between the tank and 
the pump should be large and direct. 
The pump should be supplied by grav- 
ity. Immersion pumps would be desir- 
able in order to eliminate any lines be- 
tween tank and pump. From the point 
of view of vapor formation, an ad- 
vantageous type of pump would be a 
slow-acting large-volume pump having 
generous passages throughout. The 
fuel should never be subject to high ve- 
locities prior, or during, the process of 
being compressed. 


TEMPERATURE EFFECT 


Since the vapor pressure of the fuel 
is considerably reduced with tempera- 
ture, it is advantageous to expose the 
tanks to the cold air currents of the 
higher altitudes. In many cases this 
may be only partly feasible and, in 
most cases, will not be as simple of exe- 
cution as increasing the supply pressure. 
The proposed device has the bellows 
immersed in the fuel stream, with the 
result of increasing the supply pressure 
with temperature. This compensation 
is a step in the right direction to correct 
for the effect of temperature. 
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EST-FLYING 


Bendix-Stromberg Flow Benches are doing condition that will be encountered in service 
just that every day at aircraft repair depots —_ use. The performance of the carburetor can 
all over the world—wherever Stromberg _ be accurately checked and any necessary ad- 
Aircraft Carburetors are checked and justments can be made on the bench, with 
serviced. This unusual Bendix-Stromberg _ the result that when the test is completed 
device is as revolutionaryanimprovementin the carburetor is in 100% perfect adjustment 
carburetor test equipment as the Stromberg _ to operate the engine at maximum efficiency 
InjectionCarburetorisinaircraftcarburetion. as soon as installed. 

The Flow Bench is a test stand on which Such test facilities, plus precision manufac- 
Stromberg Injection Carburetors can be set turing methods, explain why the Stromberg 
up and tested. It reproduces accurately in Injection Carburetor flies with so many of 
the carburetor, while the latter is off the our fighting pilots as a member of “The 
engine and readily accessible, any operating Invisible Crew.” 


STROMBERG AIRCRAFT CARBURETORS 4:5 
THE INVISIBLE CREW YU 

The Stromberg Injection Carburetor is a vital member : 
of The Invisible Crew’ — all the precision-built in- by J 
struments and equipment made by 15 Bendix Divisions 
—serving with our fighting crews on every front. 


i| 
; 
| 4 
| 
\, 
ATION 
: 


-+sFICHTING PARTNERS OF THE ARMED FORCES 


“he exciting story of Bendix precision-built equipment 
© .aring in every action of American fighting machines. 


: 


THE INVISIBLE CREW 


\ 
AVIATION CORPORATION 


Today, America reads and hears hourly how industry has 
turned the tide of its production battle. In that battle, it has been 
a major task of Bendix to develop high precision instruments 
and apparatus vital to warfare on land, sea, and in the air—and 
to produce them in quantity. Today, more than 1,000 types 
of such technical equipment are built by Bendix — built with 
accuracy and speed. 


Our victory and the lives of our fighting men depend on the 
precision and performance of these devices of war, devices which 
we of Bendix call “The Invisible Crew.” 


To match technical brains with the enemy, to put precision 
into production, to make engineering skill and widespread 
manufacturing facilities function as an integral whole; this is the 
objective of the Bendix divisions behind “The Invisible Crew." 


Today, Bendix has mobilized its manpower, brain power and 
production power. We stand fifteen divisions and subsidiaries 
strong. Many thousands of trained men and women, at work in 
more than twenty new and enlarged Bendix plants, are helping 
technical science fight on every battlefront. With typical American 
pride, we present this Bendix report to the Nation. 


BENDIX AVIATION CORPORATION « Includes these 15 Divisions and Subsi 
DIVISIONS: * BENDIX PRODUCTS DIVISION, Bendix automotive brakes; ai olane 
brakes, pneudraulic shock struts; Stromberg carburetors. %* WAYNE DIV! ‘ON, 
carburetors and landing gear. * ECLIPSE MACHINE DIVISION, Bendix ‘ive, 
coaster brakes, Stortix; ordnance. MARSHALL-ECLIPSE DIVISION, Au! 

lining. * ZENITH CARBURETOR DIVISION, Zenith carburetors. * MAR: iE DIVER 
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BENDIX RADIO DIVISION has been 
building a complete line of aircraft 
communication and direction-finding 
equipment for 6 years. Defense ac- 
tivities brought a 10-fold increase in 
production, and Pearl Harbor step- 
ped it up still further. These Radio 
members of "The Invisible Crew” 
flashed the location of the “Bismarck” 
— guided flying fortresses to secret 
Philippine bases, aided in our attack 
on Japan. Bendix Radio is working 
full-out for fast victory, and for post- 
war safety and speed in aviation. 


PIONEER INSTRUMENT DIVISION. All- 
out air warfare brought Pioneer new 
and varied instrumentation problems. 
Modern high speeds and high ser- 
vice ceilings, larger planes, higher 
horsepower presented novel obsta- 
cles. Pioneer developed new types 
of compasses, autosyn-operated re- 
mote indicators and remote indicat- 
ing compasses — these and dozens 
of other Pioneer instruments are 
being used by Service pilots in ever- 
increasing quantities as demanded 
by the war program. 


engine starters for today's fighters 
and bombers. The first Eclipse starters 
were built for Liberties and Hispano 
Suizas in 1917. Today Eclipse also 
produces generating equipment to 
provide current for dozens of air- 
craft circuits, and Eclipse vacuum 
pumps operate navigation and de- 
icer systems. Eclipse anti-icer pumps 
keep propellers ice-free. Thus Eclipse 
members of "The Invisible Crew” con- 
tribute vitally to safety as well as 
speed in military and civil flight. 


SCINTILLA MAGNETO DIVISION has 
developed fer Army, Navy and 
commercial aviation a system of air- 
craft ignition in step with the newest 
developments in high altitude and 
high horsepower operation. The or- 
ganization that began manufactur- 
ing in 1925, with 15 people and an 
abandoned automobile factory now 
numbers its personnel in thousands 
and occupies a new and thoroughly 
modern plant. War-spurred intensity 
has produced a whole new list of 
Scintilla refinements. 


AND 


Plants from Coast Coast 


BENDIX PRODUCTS DIVISION... world’s 
largest brake manufacturer began 
18 years ago in 1 building. Develop- 
ing automotive 4-wheel brakes, they 
added aircraft brakes. 3 divisions 
build Stromberg Injection Carbu- 
retors, aircraft landing gear, and 
automotive brake equipment. 


STROMBERG CARBURETORS. In 1929 
the Stromberg organization joined 
Bendix. Today's Stromberg auto- 
matic, precise metering Injection 
Carburetors for all loads, altitudes 
and temperatures are standard 
on the majority of American planes. 


BENDIX LANDING GEAR .. . contributes 
to The Invisible Crew" with airplane 
wheels and brakes, pneudraulic 
shock struts and steerable tail- 
knuckles for military ships, from 
trainer to bomber class. 


BENDIX AUTOMOTIVE PRODUCTS. From 
this department brakes, brake shoes, 
universal joints and vacuum-operated 
controls flow out in volume to join the 
automotive units of our fighting 
forces all over the world. 


Marine <\ calling, remote controls, indicators. * ECLIPSE AVIATION DIVISION, Aircraft engine starters, generators, 
PIONEER INSTRUMENT DIVISION, Aircroft flight and navigation instruments. PHILADELPHIA 
DIVISION Aircraft instruments. %& JULIEN P. FRIEZ DIVISION, Weather and Meteorological instruments. * SCINTILLA 
MAGNE’ > DIVISION, Aircraft magnetos, spark plugs. * EXPORT DIVISION, Sale of Bendix products in foreign markets. 
® BEND: RADIO DIVISION, Aircraft radio equipment. CONSOLIDATED SUBSIDIARIES: * BENDIX AVIATION, LTD., 


mustaulic valves, radio, cushion clamps. x HYDRAULIC BRAKE COMPANY, Hydraulic: brakes for motor vehicles. 
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AFTER VICTORY...A Tempo for Tomorrow 


“For 1 dipt into the future, far as human eye could see, 

Saw the Vision of the world, and all the wonder that would be, 
Saw the heavens fill with commerce, argosies of magic sails, 

Pilots of the purple twilight, dropping down with costly bales... 


—A.rerep Lorp Tennyson, 1842 


Our first aim is Victory. Our technicians, engineers 
and craftsmen form a task force whose mission is to 
put precision on the production line. We are accom- 
plishing that mission. Wherever American fighting 
machines fly, roll or sail, Bendix-built instruments and 
equipment are rendering vital service as members of 
"The Invisible Crew.” All of our efforts, now, are be- 
ing expended for an early and victorious peace. 


Our Second aim will be achieved after the goal of 
victory has been reached. Then, what we of Bendix 
are doing in war will turn to its adjusted place in 
peace. Bendix technical advances and Bendix products 
will return to normal fields and develop into many 
new ones barely charted today. 


Our post-war world will be a world of flight. In every 
phase of AIRPORTATION to come, Bendix will have 
a vital part. When we see “the heavens fill with com- 
merce,” as Tennyson predicted a hundred years ago, 
Bendix-built instruments, equipment and specialized 
accessories, as we know them in war today, will help 


set the tempo of tomorrow. 


BENDIX AVIATION CORPORATION 
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Accessories 


Making Aircraft Oxygen Cylinders. 
A pictorial presentation of the manu- 
facture of aircraft oxygen cylinders, 
showing the various steps in their pro- 
duction. The photographs were re- 
leased by the Division of Information 
of the Office of Emergency Manage- 
ment. Metals and Alloys, June, 1942, 
pages 981-987, 10 illus. 

Tattooing the Badges of Courage on 
the United Nations’ Aircraft. An out- 
line of the history of decaleomania and 
its application to aircraft purposes. 
The utility of decaleomania for painted 
designs or lettering is shown. It is 
stated that the application of this 
“transfer” art has resulted in a variety 
of advantages from the conservation of 
vital war materials to a saving of time 
and money, and from ease in applica- 
tion to a reduction in the gross over- 
all weight of an airplane. Commercial 
Aviation, June, 1942, pages 76-78, 6 
illus. 


Air Cargo 


Cargo Planes of the Future. Alex- 
ander Klemin. A brief article having 
as its source of information a paper 
presented at the Annual Meeting of 
the Institute of the Aeronautical 
Sciences by Charles P. Graddick of 
United Air Lines. Operating require- 
ments for air-cargo equipment are dis- 
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cussed and the advantage of provid- 
ing an excellent training service is 


pointed out. Scientific American, 
July, 1942, page 36. 

Air Freight. Col. E.S. Evans. A 
prophecy that thousands of freight 
airplanes will carry millions of pounds 
of freight to every point in the world 
in one-tenth of the time of the average 
train and in 1 per cent of the time re- 
quired for the average ship, at costs 
lower than rail or truck costs, is made 
by the writer. The value of the air- 
plane as a troop carrier and plans for 
future heavy transports are discussed. 
It is stated that about 25 per cent of 
all goods transported by the Army are 
today carried by air. Southern Flight, 
June, 1942, pages 30, 31, 2 illus. 

Air Cargo Shipping. Grover Loen- 
ing. New factors that have entered 
into the problem of transportation of 
goods through the introduction of 
cargo-carrying aircraft are discussed 
at considerable length. It is stated 
that the air method of shipping is 
much faster than transportation by 
surface shipping, since aircraft can 
travel over the oceans at 250 m.p.h. 
compared with the average speed of 10 
m.p.h. for freight steamships. Fur- 
ther comparisons are made between 
the possibilities of using aircraft for 
transportation of freight and the em- 
ployment of surface ships with em- 
phasis on the technical advances that 
have been made in air navigation and 
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instruments. It is shown that the use 
of glider trains is practical, this being 
indicated as one of the many develop- 
ments contributing to the practica- 
bility of air transport. 

Among other things the limitations 
imposed by harbors, rivers, canals and 
other waterways would be eliminated 
by the expansion of air commerce. 
The matter of cost is considered as of 
minor importance during wartime, al- 
though it will become an important 
factor after the war. Also it is con- 
ceded that for the present costs are 
higher on a ton-mile basis, but the sav- 
ing in time is said to offset it. Statis- 
ties are set forth on the cargo capacity 
of surface ships and transport aircraft. 
Consideration is given to the matter of 
employment in the shipping industry 
and in the business of shipbuilding; 
it was shown that the present con- 
structors of ocean ships can convert 
their facilities to the production of 
flying freighters. Some comparisons 
are made of air transportation with 
land transportation by railroads. 
Shipping Digest, June 1, 1942, pages 
3-7, 1 illus. 


Air Power 


1,100 Pilots’ Schools Exclusive of 
Air Force! Some information is given 
on the strength of the Russian air 
force. It is stated that the air power 
of the Soviet Union has been greatly 


. 68 
Production. .... 


Stress Analysis............-. 78 
Superchargers 78 
Testing Equipment........... 79 
Tools and Equipment......... 79 
Training...... 


Miscellaneous 89 


| 
¥ 
i 
4 
= 


32 AERONAUTICAL ENGINEERING REVIEW—AUGUST, 1942 


underestimated. Russia’s fighters are 
said to include six different types of 
first-line strength, five being single- 
seater fighters and one a two-seater. 
The latter is credited with having 
played a notable part in the accom- 
plishments of the Russian armed 
forces. Known as the model 1-19 (X) 
it has great maneuverability, high 
speed and heavy armament. It is of 
Russian design and has a ceiling of 
approximately 40,000 ft. and a re- 
puted top speed at excess of 400 m.p.h. 
A newcomer in the fighter group is des- 
ignated as M.I.G. 3 which has design 
and performance characteristics some- 
what similar to Britain’s Halifax and 
Spitfire airplanes. One of the Russian 
dive bombers has recently been re- 
vealed as incorporating certain fea- 
tures of the Spitfire and Messer- 
schmitt Me 109. It is called the 
Stormovik and has been successful in 
attacking troop concentrations. 

It is stated that of the ten standard 
bombers and two dive bombers eight 
were designed wholly by Russia’s own 
aeronautical engineers, only two of 
them having been influenced by for- 
eign machines. These are the present 
KB26, which has some resemblance to 
the Martin, and the TB3B, which 
follows some of the principles of the 
Junkers. Two of Russia’s long-range 
bombers are reported to have a range 
of up to 3,000 miles with a bomb load 
of almost 4 tons, although most of the 
other types were designed for coopera- 
tion with the Army and have a more 
limited range. 

Exact information is not available 
on the number of Russia’s aircraft, but 
on the basis of a report that the na- 
tion entered the war with what is de- 
scribed as a 12,000-ton bomb load, it 
is indicated that there were approxi- 
mately 6,000 first-line bombers, each 
having an average bomb carrying ca- 
pacity of 2 tons. The article pro- 
ceeds to show that Russia has prac- 
tically all of the forms of raw material 
necessary for aircraft construction and 
that aircraft production ability at the 
start of the war is believed to have 
been actually greater than necessary. 
The nation has the further advantage 
of adequate man power, and the ex- 
tent of the training facilities is indi- 
cated by the fact that there are more 
than 1,100 pilot training schools in 
which the standard of training is equal 
to that of Britain’s Royal Air Force 
schools. The organization of the 
Russian air force is shown to be simi- 
lar to that of the R.A.F. The Motor 
in Australia and Flying, January, 
1942, page 20. 

Strategy of AirPower. Major Alex- 
ander P. de Seversky. A paper pre- 
pared for the Harvard War Institute 
begins with a discussion of the appar- 
ent reluctance of most military strate- 


The views and opinions 
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writers or publications 
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those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


gists to adopt quickly enough the re- 
sults of scientific research and to apply 
new inventions to war strategy. Some 
exceptions are noted, but, in general, 
military men are said to be the last to 
utilize the latest developments. The 
history of the war to date is retraced 
and the statement is reiterated that 
complete mastery of the air is a pre- 
requisite of successful military opera- 
tions. 

A third dimension has been created 
and must be mastered. All other les- 
sons flow from this basic law. The 
writer does not attempt to cover all of 
these lessons but takes up the more 
important ones, reviewing first the 
history of naval warfare and showing 
how earlier concepts were revolution- 
ized by air power. Land operations to 
date are also considered as primarily 
an effort to conquer and occupy air 
bases, and it was shown that most of 
the campaigns, from Poland to Burma, 
were waged primarily to secure air 
bases from which further campaigns 
were to be carried out. 

The disadvantage of aircraft carriers 
is said to be the vulnerability to sur- 
face and submarine attack, as well as 
to air attack, while their offensive 
power is limited by the characteristics 
of carrier-based aircraft with regard to 
size, load-carrying ability and speed 
of take-off and landing. 

The writer reiterates his belief that 
the proper strategy for the United Na- 
tions is the building of a huge fleet of 
long-range aircraft to secure full mas- 
tery of the air before an attempt is 
made to reverse the movement of the 
Japanese and expel them from the 
Philippines, Dutch East Indies, Ma- 
laya and Burma. Such an air force, 
able to operate over a 3,000-mile ra- 
dius, could attack Japan directly in- 
stead of going the long way around and 
pushing the enemy out of one island 
after another. Military aircraft must 
be designed for the specific purpose to 
which they would be applied, as evi- 
denced by the success of the British in 
off-setting the great numerical super- 
iority of the Germans in the air over 
Britain. The British won because the 
British aircraft were designed for de- 


fense of the home territory and to com. 
bat such air attacks, whereas the Ger- 
man aircraft were designed primarily 
for coordination with the Army in 
offensive warfare. The types of air- 
craft to be designed and put into sery- 
ice are outlined, based on the proba- 
ble future strategy. While it is 
understood that large production must 
be maintained, the writer warns that 
there must not be too great concen- 
tration on single types in order to at- 
tain mere quantity. It is urged that 
the initiative be taken as opposed to 
the policy that has so far been pur- 
sued of permitting the enemies of the 
Allies to maintain the lead. 

Air power is held to be the element 
in which the United States can best 
take the offensive, because this na- 
tion has the industrial power to pro- 
duce great quantities of superior 
aircraft. Airplanes will provide the 
necessary element of surprise, as well 
as solve the transportation diffi- 
culty which is now one of the sources 
of delay in bringing great power to 
bear against the enemy. It is recalled 
that leading American aircraft manu- 
facturers have estimated that enough 
cargo planes can be constructed to ex- 
ceed the total carrying capacity of 
freight steamships, in a given time, at 
a cost substantially less in materials, 
time and money. 

The establishment of a separate air- 
force is advocated. Harvard War In- 
stitute, June, 1942. 

Italian Air Strength. This survey 
of Italian air power estimates that the 
Regia Aeronautica at present is com- 
posed of no more than 2,000 opera- 
tional aircraft, of which a high propor- 
tion is made up of old types. It claims 
that the air-crew standards and morale 
are low and labor scarce and that part 
of the Italian aircraft factories’ pro- 
ductivity has been turned over to the 
Germans. The reorganization of the 
Regia Aeronautica is reviewed, and the 
conclusion is reached that the Italian 
Air Force’s resources in men and ma- 
chines are daily becoming less ade- 
quate for its needs, with German ma- 
terial being paid for too highly in 
subservience to the Germans. The 
Aeroplane, June 12, 1942, pages 668, 
669, 6 illus. 

Canada’s Strength in the Sky. C. 
G. Power. The Canadian Air Minis- 
ter surveys the Joint Air Training Plan 
and reports on the potential Canadian 
man power reserves for air crews. 
Defining the functions of the Home 
War Establishment, he tells what its 
budget requirements will be. Figures 
are given on the operational costs of 
the Joint Air Training Plan and the 
proportions assumed by each of the 
participating countries and dominions. 
The article includes a tabulation of 
the estimated Royal Canadian Alt 
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Force costs subdivided into the British 
Commonwealth Air Training Plan and 
the Home War Establishment for the 
fiscal year 1942-1943. This covers 
pay and allowances; construction and 
improvements; aircraft, engines and 
spares; clothing, etc.; miscellaneous 
stores; rations; bombs and ammuni- 
tion; gasoline and oil; and aircraft 
and engine overhauls. Comparative 
figures for 1941-1942 expenditures are 
also given. Another chart lists the 
daily pay rate for the various R.C.- 
AF. flying ranks. 

The writer also discusses the desir- 
ability of having Canadian airmen fly 
in integrated R.C.A.F. units rather 
than as part of R.A.F. units. Report- 
ing that under the present agreement 
that provides for 25 Royal Canadian 
Air Force squadrons 22 have already 
been achieved, he definitely pledges 
himself to the faction wanting more 
R.C.A.F. squadrons. Canadian Avia- 
tion, June, 1942, pages 38-41, 54, 2 
illus. 

The Luftwaffe. In a comparison of 
the German air force’s personnel and 
equipment today and a year ago, it is 
stated that the Luftwaffe of 1942 is 
inferior both in numbers and quality 
to the Luftwaffe of 1941. The reasons 
for this decline, despite the introduc- 
tion of improved fighters and bombers, 
are given as follows: loss of valuable 
leaders and experienced pilots; less 
thorough training; a wider distribution 
enforced on the Luftwaffe; heavy 
losses in Russia and over Malta; cur- 
tailed production as the result of 
Royal Air Force bombing; decreasing 
ratio of production to Allied produc- 
tion. The Aeroplane, May 29, 1942, 
pages 606-609, 7 illus. 

Ad Astra. A report on the 1942 
Wilbur Wright Memorial Lecture 
given by Lord Brabazon before an 
assembly of the Royal Aeronautical 
Society on May 28. The main portion 
of the lecture was devoted to the 
speaker’s views on aviation, coming 
under the three headings of “poli- 
tical,” “war,” and “postwar.” He 
evaluated the policy of Britain’s inde- 
pendent air force, and its concern with 
bombing the enemy’s objectives, as 
having been too expensive for the 
British because it was done at the cost 
of lack of proper air support in other 
theaters of war. On the other hand, 
Lord Brabazon blames the German 
system of subordinating everything to 
the army, and the consequent neglect 
of regular bombers for dive bombers, 
for having lost the Battle of Britain. 
In his observations on postwar condi- 
tions, Lord Brabazon predicted the 
policing of the air by a joint board of 
the United Nations. Flight, June 4, 
1942, pages 565-569, 10 illus.; The 


Aeroplane, June 5, 1942, page 637, 1 
illus, 
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American-built Curtiss Kittyhawk fighters on patrol over the Libyan desert. 


Airpower Review. A review of the 
aircraft production situation as pre- 
sented to the National Trades Associa- 
tion by J. Carlton Ward, Jr., Presi- 
dent of Fairchild Engine and Airplane 
Corporation. Figures are given on the 
estimated monthly production of air- 
craft by Germany, Italy, Japan, 
United States, Great Britain, and 
Russia. In measuring the efforts of 
the United Nations against those of 
the Axis powers, the writer cautions 
against expecting mastery of the air 
“by New Year’s Eve” and presents 
for consideration specific problems of 
production, personnel, supply and 
engines. Western Flying, June, 1942, 
pages 33, 64, 1 illus. 

War for the Skies; Offensive by 
Bomber. This article indicates the 
importance of the large bomber in any 
offensive that may be undertaken 
against Germany. It reveals the 
strategic plan of Sir Charles Portal, 
Britain’s Chief of Air Staff, for ‘‘con- 
trol without occupation” and explains 
how the large bomber is being utilized 
for “the twofold aim of destroying the 
industrial basis of Germany’s war ef- 
fort and of producing a situation in 
which the shortage of essential war 
supplies would sap the energy and ef- 
fectiveness of the German armed 
forces.” 

Capacities of existing airplanes are 
discussed from the standpoint of range 
and load, and comparisons are made 
between British and United States de- 
signs in view of the different purposes 
for which they were created. Reasons 
for the failure of the German bomb- 


ing raids over Britain are set forth, 
principally because they could not be 
sustained. Portal’s master plan is 
outlined, the first type of “economic” 
bombardment contemplating direct 
attacks on targets of immediate ur- 
gency, such as aircraft factories, sub- 
marine and shipbuilding yards and 
great armament works. The second 
type is called by the British the “‘in- 
direct” attack, the purpose being to 
single out strategic links in the Ger- 
man war economy and blast them at a 
moment when their collapse may be 
sufficient to break the continuity of an 
important sequence in industrial oper- 
ations. Such attacks are planned to 
upset the supply of strategic mate- 
rials, such as rubber or oil, and to ruin 
railroad yards, naval bases and other 
facilities. 

The operation of this plan and the 
results attained are described, cul- 
minating in the raids carried out re- 
cently by 1,000 or more airplanes per 
night. Fortune, July, 1942, pages 55- 
58, 161, 162, 166. 


Air Transport 


Trans-African Air Services. De- 
scription of a spur line to the British 
Empire air route across Africa which 
has become an important allied air 
route. Nine services per week each 
way operate between Takoradi on the 
Gold Coast and Khartoum in the 
Anglo-Egyptian Sudan. Composed of 
both Pan American and British Air- 
ways, the trans-African lines follow in 
the main the old Imperial Airways 
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CLASS 9300 - TYPE A 
CIRCUIT BREAKER 


CLASS 9990-TYPE98) 
TRIGGER SWITCK 


CLASS 9340 - TYPE 
INVERTER RELAY 


CLASS 9340.-7YPE1000 


FLAP MOTOR RELAY 


TO EXACTING SPECIFICATIONS!* 


Only 1.8 pounds of copper, steel, silver, and insulation go into this 200 ampere D. C. 
contactor but ingenious design enables it to do an important and dependable job in the air 


MAGNET COILS—Contactors with coils 
rated 24 volts will operate continuously 
at 29 volts, close firmly at 18 volts and 
remain closed until potential falls below 
7 volts. Coils require only .36 ampere at 
29 volts. 12 volt coils have proportional 
characteristics. 


CONTACT CAPACITY—Contacts rated 200 
amperes continuously will make and break 


more than 800 amperes without welding. 
50,000 operations at rated load cause 
no appreciable contact wear and voltage 


drop across terminals remains less than 


.04 volts. 


PERFORMANCE DATA 


HIGH ALTITUDE—Load tests repeated in 
vacuum of 27” Hg. (altitude of 40,000 
feet) give equally good results. 

VIBRATION RESISTANCE—Contactor mounted 
in any position will successtully withstand 
vibration having an amplitude of .03 inch 
with frequency varied uniformly between the 
limits of ten and fifty-five cycles per second. 


ACCELERATION RESISTANCE—Acceleration 
force equivalent to 10 gravity units (10 G's) 
does not cause malfunctioning. 

SHOCK RESISTANCE—A 150-foot-pound 
impact is insufficient to cause failure. 


*Army Air Corps Specifications numbered 94-32350, 94-32322, 94-32324 and 94-32353. 


AIRCRAFT D Contiol 


DEVICES 


Square D is designing and building an ever-increasing variety of equipment for the 
aircraft industry. Precision aircraft instruments are manufactured by the Kollsman 
Division—circuit breakers, gun-fire switches and similar devices by the Detroit, Mil- 


waukee and Los Angeles plants. A few are shown in the adjacent panel. 
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routes. Flight, May 28, 1942, page 
530, 3 illus. 

Berlin-Tokio. Kismet. An _ ex- 
amination of Germany’s chance of 
being able to establish and maintain 
direct communications with Japan re- 
yeals that plans for such an air service 
were perfected as far back as 19388. 
The proposed route between Berlin 
and Tokio is outlined and a descrip- 
tion is given of the Nordwind, long- 
distance mail plane which can make 
the flight. Such air passage would en- 
able the exchange of staff officers be- 
tween Germany and Japan within a 
period of two or three days. Flight, 
May 28, 1942, page 543. 

Transports To Come. Capt. Erlon 
H. Parker. The writer discusses the 
future of air transport and suggests 
that airliners will have cruising speeds 
of 250 to 300 m.p.h. which will allow 
them to cross the continent in not 
more than nine hours. He foresees 
§00-ton flying boats in transatlantic 
service within ten years. Conjecture 
is made on the future designs and per- 
formances of airliners and their equip- 
ment. Air Progress, July, 1942, 
pages 4, 5, 61, 62. 

War May Produce ‘‘Convertible’’ 
Airliners. E.J. Foley. Steps taken in 
the conversion of passenger-carrying 
aircraft for the movement of military 
freight and personnel have suggested 
to the writer the possibility of develop- 
ing a type of airplane after the war 
which will be readily convertible from 
a luxurious passenger airliner to a 
cargo carrier and vice versa. Ad- 
vantages of such dual-purpose air- 
craft.are outlined and consideration is 
given to the equipment and methods 
needed for operation under a plan of 
this kind. American Aviation, July 1, 

1942, pages 42, 49, 1 illus. 

Clippers at War. William Van 
Dusen. A survey of how Pan Ameri- 
can Airways have quickly converted 
their peacetime air transport activities 
to meet the exigencies of war. In 
addition to helping maintain essential 
lines of communication and transport, 
they have undertaken new important 
major projects on behalf of the war 
service. These fall under the classi- 
fications of building supply routes; 
establishing war transport service from 
the United States across the South 
Atlantic to West Africa and from West 
Africa to points in the Middle and 
Far East; organizing and operating, 
in cooperation with the government, a 
ferrying service to deliver military 
aircraft and equipment to the combat 
forees in the Middle and Far East; 
training navigators, qualified for long- 
range flight operations, for the United 
States Army Air Forces and the Royal 
Air Force; and replacing some 30,000 
miles of air services in South America 
formerly controlled by the Axis. 


PERIODICALS 


The irregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
ts done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 


U.S. Air Services, July, 1942, pages 
27, 28, 1 illus; Dixie Air News, June, 
1942, pages 4, 5, 1 illus. 

A Factor in Building the Peace. F. 
G. Miles. Cheap, rapid, safe and 
plentiful air transport throughout the 
British Commonwealth is advocated 
as a safeguard against the weakening 
of Empire ties after the war and as a 
means of meeting changed markets. 
For this an Empire airways is sug- 
gested, to be managed by representa- 
tives of all parts of the Empire. Al- 
though it is agreed that the machines 
for such an air service cannot be built 
now, it is advised that plans and re- 
search should commence immediately. 
The Aeroplane, June 5, 1942, page 
638. 

Pas une seule lettre de perdue. 
(Not a Single Letter Lost). Figures 
concerning the postal service of the 
British Overseas Airways Corpora- 
tion between England and Lisbon are 
given in a brief article. In spite of war 
conditions this service transported 
4,000 passengers over a distance of 
1,210,000 km. without incident dur- 
ing a period of twelve months. Some 
13,500,000 letters have been carried 
during this time without the loss of a 
single letter. New air-mail “letter- 
cards” for prisoners of war are now 
being used; 4,500 of these weigh only 
453 Gm., whereas the same number 
of ordinary letters would weigh about 
76 kg. Schweizer Aero-Revue Suisse, 
April, 1942, page 142. 

Aircraft in Peace and in War. 
Glenn L. Martin. A discussion of the 
development of aircraft for both mili- 
tary and civil purposes indicates the 
importance of the airplane after the 
war, the improved types that will be 
produced, and the expected prevalence 
of air commerce. In his observations 
on the current role of the airplane, the 
writer asserts that no armed force can 
be successful on any major project 
unless it has air supremacy in its 
theater of war. He depicts the mili- 


tary versatility of the airplane in its 
utilization for other than combat pur- 
poses and cites the advantages of an 
air fleet over that of a naval fleet. He 
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also points out the safety of air travel, 
with the declaration that the record 
of organized air-line operations has 
proved it the safest means of trans- 
port, and it will be safer in the future. 

The development of extremely large 
airplanes is forecast with the announce- 
ment that the 140,000-lb. Mars is 
ready for testing and with a descrip- 
tion of plans for a 250,000-lb. com- 
mercial air vessel. Stating that no 
technical considerations limit the size 
of airplanes that can be built, im- 
proved transportation to be afforded 
by these huge airliners over present 
transoceanic travel is predicted. A 
postwar boom in domestic and foreign 
air travel, air freight, and the routing 
of all first-class mail by air is presaged 
as inevitable. Airlanes, June, 1942, 
pages 2, 3, 14, 16, 3 illus. 

Utilizing Independent Airlines as 
Base for Vast National Airline Net- 
work in Canada. , William A. Hunter. 
The history of Canadian Pacifie Air- 
lines is reviewed, its present contribu- 
tions to war services are reported, 
and the possibilities of its postwar 
development are noted. Some aspects 
of its present operations are: con- 
ducting on a nonprofit basis six of the 
ten Air Observer Schools in the British 
Commonwealth Air Training Plan, 
one Elementary Flying and Training 
School; two engine overhaul plants; 
and the organization of a special de- 
partment to assist in the delivery of 
bombers to Britain. The assurance is 
also offered that there will be no du- 
plication of services with the publicly 
owned Trans-Canada Airlines. Com- 
mercial Aviation, June, 1942, pages 
24-26, 4 illus. 

Central Control Rooms Assure 
Rapid Service for Trans-Canada Air 
Lines Patrons. How two central 
control rooms facilitate reservation 
service of the Trans-Canada Air 
Lines and eliminate confusion is told. 
These central offices are located at 
Toronto and Winnipeg, and, by 
means of teletype communication 
with all the other Trans-Canada 
offices, they assure complete and 
correct information about reserva- 
tions, connections, operations, etc. 
Commercial Aviation, June, 1942, page 
70, 2 illus. 


Airplane Descriptions 


The Mitsubishi 00 Navy Fighter. 
A brief description appears of the 
Mitsubishi 00 navy fighter, giving 
information on the construction, ar- 
mament and performance. Aircraft 
Production, June, 1942, page 382. 

Handley Page Halifax. Wilfred E. 
Groff. Part I of a series of detailed 
descriptions of the construction of 
this four-engined heavy bomber shows 
how it is designed for rapid produc- 
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tion with the aid of subassemblies. 
The wing construction is detailed, 
part by part, with information on the 
machines and method employed. In- 
formation is presented in a similar 
manner on the building of the center 
section of the fuselage. Subsequent 
installments will cover further opera- 
tions in the production of this air- 
plane. Aircraft Production, June, 
1942, pages 384-393, 29 illus. 

Troop Carriers in Production. De- 
tails of the construction and assembly 
of a new large troop-carrying air- 
plane known as the Curtiss Condor 
III are set forth. Dimensions and 
other general specifications of the 
airplane are given. It is shown that 
the various parts are so designed as to 
facilitate rapid production. Aircraft 
Production, June, 1942, page 400, 3 
illus. 

Focke-Wulf FW 190. Some data 
on the design and construction of 
Germany’s new fighter indicates that 
the Focke-Wulf FW 190 does not 
have the formidable improvements 
claimed for it in German propaganda. 
Its characteristics are discussed and 
the opinion is expressed that it is a 
serviceable but commonplace type of 
fighter. Powered with a BMW 801 
14-cylinder, two-row, air-cooled radial 
engine of 1,600 hp., the top speed of 
the Focke-Wulf FW 190 is reported 
to be about 370 m.p.h. Flight, May 
14, 1942, pages 472, 473, 5 illus.; 
Interavia, April 15, 1942, page 12, 
1 illus. 

Warhawk—The Latest Fighter. 
Details are given briefly on the War- 
hawk, first of the new range of Curtiss 
fighters in the P-40 series. Desig- 
nated the P-40F, the Warhawk has a 
Merline XX 27-liter engine with two- 
speed supercharger, now being pro- 
duced by the Packard Motor Car 
Company. This fighter’s reported 
speed is 400 m.p.h. and its ceiling is 
estimated to be 25,000 ft. Compari- 
son is made with the earlier Mohawk, 
P-36, the improvements being quoted 
in percentages. Flight, May 14, 1942, 
page 474, 1 illus. 

_ B-25s on Many Fronts. Condensed 
information on the North American 
B-25 twin-engined bomber. Powered 
by two 1,600-hp. Wright Cyclone 
engines, this bomber is fitted with 
hydraulically operated tricycle land- 
ing gear. With a reported cruising 
range of 2,650 miles, its maximum 
speed is believed to be around 308 
m.p.h. Flight, May 14, 1942, page 
474, 1 illus. 

Modernity in 1911. ©. M. Poulsen. 
An account of the Antoinette mono- 
Plane of 1911, constructed in France, 
1s supplemented by a survey of con- 
temporary aircraft in different coun- 
tries. Features of the Antoinette 
monoplane were its cantilever wings, 
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“trousered” undercarriage, and en- 
gine with steam-cooling and direct 
fuel injection. Directional instability, 
because of a small fin and rudder in 
relation to the large fin area of the 
“trousers,” is one reason given for the 
complete disappearance of this air- 
plane. Flight, May 14, 1942, pages 
476, 477, 3 illus. 

Sikorsky VS-44-A. H. W. Perry. 
Three 40-passenger, four-engined, 
high-speed flying boats, designed by 
Igor Sikorsky and built by the 
Vought-Sikorsky Aircraft Division of 
United Aircraft Corporation, will be 
used for the nonstop air service be- 
tween New York City and Foynes, 
Ireland. This is a brief description 
of the 235-m.p.h. airplane and the 
establishment of the new air line. 
Flight, May 14, 1942, pages 479, 480, 1 
illus. 

Avro Manchester. Based on data 
released by the Ministry of Aircraft 
Production, this consideration of the 
details and performance of the Avro 
Manchester emphasizes the offensive 
power of this heavy bomber. A mid- 
wing, twin-engined, all-metal canti- 
lever monoplane with retractable un- 
derearriage, the Manchester has been 
specially designed in a number of sec- 
tions to facilitate production, trans- 
port, maintenance, and repair. Listed 
are the bomber’s type, engines, air- 
screws, overall dimensions, weights 
and performance, armament, and 
crew. Flight, June 4, 1942, pages 
555-557, 6 illus.; The Aeroplane, 
June 12, 1942, pages 674, 675, 2 
illus. 

Aircraft Types and Their Char- 
acteristics. First of a series on cur- 
rent types of Allied and Axis aircraft, 
this article deals with the descrip- 
tions, dimensions, specifications, power 
plants, and performance of the Wel- 
lington and Hampden bombers. One 
of the features of the Wellington re- 
ceiving special comment is its Vickers- 
Wallis method of geodetic construc- 
tion. This is said to impart great 
strength and rigidity with excep- 
tionally low weight, thus insuring 
range and load-carrying advantages. 
Another advantage attributed to this 
geodetic principle is the absence of 
bulkheads, frames or ribs, leaving the 
interior of the fuselage and wings en- 
tirely unobstructed and their whole 
volume available for the accommoda- 
tion of military equipment, air crew, 
fuel tanks, etc. 

A midwing cantilever monoplane, 
the Hampden is indicated as notable 
for the boom-like afterpart of its 
fuselage, which is an all-metal mono- 
coque structure with flush-riveted, 
stressed-skin covering. Flight, June 
11, 1942, pages 588a, 588b, 2 illus. 

Aeroplanes of the Japanese Army 
and Navy Air Forces. A series of 
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photographs and specifications is pre- 
sented in succeeding issues. The 
specifications cover briefly the type 
of aircraft, crew, armament, dimen- 
sions, weight and performance. The 
Aeroplane, May 15, 1942, page 561; 
May 22, page 589; May 29, page 
619; June 5, page 652; June 12, 
page 680; 6 illus. in each issue. 

New Airplanes of the Red Air 
Fleet. Brief information is presented 
on numerous types of aircraft under- 
stood to be in current use by the 
Soviet air forces. It is stated that 
some of the Russian planes appear to 
follow the general lines of United 
States fighter craft, while others seem 
to have been copied from British and 
German types. Illustrations were 
drawn from sketches and data fur- 
nished by courtesy of The Aeroplane. 
Automotive and Aviation Industries, 
June 15, 1942, pages 38, 39, 12 illus. 

British Halifax II Bomber. M. 
W. Bourdon. Additional details re- 
cently released on this heavy, four- 
engined bomber are presented. Its 
evolution is traced from the British 
Air Ministry specifications, which 
were the same as for the Avro Man- 
chester, the modifications including 
increased dimensions and weight and 
the latest Rolls-Royce Merlin XX 
engines. The construction plan per- 
mits a division of the work into con- 
venient units for subassembly, of 
which there are 24 major sections ar- 
ranged for successive operations and 
an unbroken flow throughout twin 
assembly lines. The propellers, ac- 
cessories, undercarriages and other 
components are described, as well as 
the layout of the fuselage interior 
and the control mechanism. Photo- 
graphs and construction drawings are 
reproduced through the courtesy of 
Flight and The Aeroplane. Automo- 
tive and Aviation Industries, June 15, 
1942, pages 20-24, 64, 8 illus. 

Short ‘‘Stirling” Heavy Bomber 
Design Details. Details of the design 
of various components of the Short 
Stirling are depicted in a series of con- 
struction sketches from Aircraft 
Engineering. The undercarriage and 
bomb-bay doors, tail-wheel mecha- 
nism, flying controls, flap controls, and 
main undercarriage are shown. Aero 
Digest, July, 1942, pages 174-176, 8 
illus. 

Klemm KL 107. A description of 
this new German training airplane is 
presented. Construction data and 
specifications are included, covering 
the dimensions, performance and 
range. Flygning, November, 1941, 
page 17, 2 illus. 

Potez-SCAN 161. The Potez- 
SCAN 161 six-engined flying boat 
completed its first trial flights at the 
end of March and has since been 
flown to Marseilles in unoccupied 
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one famous designer says: 


and 


A 
* For cowl fiaps, oil coolers, antenna reels, 
(= trim tabs, etc. This totally enclosed motor, 


Can be fitted in small space 

> alee): as a reliable driving force 
for small controls and pro- 
tective devices. This Type 
BA-10 is a gear-motor. It weighs 8 
ounces, is 1%, inches in diameter, and is 
rated» 3 watts intermittent duty at approx- 
imately 100 rpm. 


Y “packaged equipments” we mean motors with 

gears, brakes, clutches, limit switches, indicators, 
and whatever else is required to do the job, all assembled 
for you in one compact lightweight unit—ready for 
installation on the plane. 

The plane designer who uses these packaged equip- 
ments “‘simplicates” his design, and gains time because 
he is relieved of co-ordinating a complete subassembly. 
He also gains space, because only a single enclosure is 
used. Manufacturing man-hours are saved, because at 
least one assembly job on the floor is eliminated. 

G-E motors, dynamotors, and allied products are 
themselves light in weight. But the use of electric drive 
‘‘adds more lightness’”’ over and beyond any net weight 
savings attributable to even these lightweight motors. 
For example, lightweight power circuits can be used, in 
duplicate for added reliability in combat, with substantial 


Dynamotor for radio receiver, = 
Type DY-82. Weighs 3 lb, 
- is 234 inches in diameter. 
Rated 25 watts output, 
intermittent; 20 watts continuous, at 40 C 
ambient. A special insulating technique 
makes failure between windings of G-E 
dynamotors practically impossible. 


Type BA-25, weighs 15% lb, is 2;°; inches 
in diameter. Ratings from 1/200 to 4% hp 
at 7500 rpm’, open construction; 1/200 to 1/15 hp, totally 
enclosed, fan ventilated; continuous duty; up to 14 hp, 
totally enclosed, intermittent duty. 


= Dynamotor for radio transmitter or re- 
S ~~ ceiver, Type DY-83. Weighs 734 Ib, is 
Se 3,'— inches in dit meter. Rated 150 watts 
output, intermittent; 95 watts, continu- 
ous, at 40 C ambient. A larger G-E dynamotor, Type 
DY-81, is rated 600 watts, intermittent; 400 watts, con- 
tinuous, at 40 C ambient. Weighs only 14 lb. Multicom- 
mutator designs are available. 


For bomb hoists, landing 
gear, feathering pumps, 
etc. Type BA-50, weighs 
8% lb, is 233 inches in 
diameter and is available in ratings from 
34 to 1 hp, open construction; !4 to 34 hp, 
totally enclosed, fan ventilated; continu- 
ous duty; 114 to 21% hp, totally enclosed, 
intermittent duty. Other sizes to 7 hp. 


over-all weight savings compared with other systems of 
comparable reliability. 


General Electric has in production an extensive line of 
aircraft motors. The variety of types makes it possible, 
in most cases, to select a motor which is already de- 
veloped to do a specific job. This speeds your develop- 
ment program. 


New G-E motor designs to meet changing conditions 
are constantly being worked out. New challenges of 
higher altitudes and a wider range of operating temper- 
atures are being met. With ‘“‘packaged’”’ equipment, an 
extensive line in production, and an active development 


‘program we can help you “simplicate and add more 


lightness.” General Electric, Schenectady, New York. 


*W. B. (Bill) Stout 


And remember —General 
Electric has « line of com 
trol devices (such as the 
““Switchette’’ shown 
above) for aircraft electric systems. GB 
engineers will be glad to work with you 
in applying present devices, or in develop 
ing new designs to meet you! needs. 
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G-E MOTORS, DYNAMOTORS, AND MOTOR-GENERATOR 
SETS HOLD THESE JOBS ON AIRCRAFT 
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Fuel-transfer-pump the Novy “E", for Excellence, has 
motor been to 92.780 General 

Electr in five plonts 
Oil-cooler motor Carburetor heat-contro! motor 


mber —General 
is a line of con- 
.s (such as the 
ette’’ shown 
c systems. G-E 
work with you 


> 
3 
Motors for turrets : 
fjector-door motors 
Antenna-reel motor = 
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Bomb-door motor 
om Bomb-hoist motor 
GE NERAL ELEC I RIC 


AERONAUTICAL 


IMAGINEERING 


ENGINEERING REVIEW—AUGUST, 1942 


MAN CAN 


MAKE OUR OWN JOB MORE PRODUCTIVE. Every man jack 
1 of us can. And that’s not preaching, either. It’s the point of 
view we’ve adopted for the duration at Alcoa. The records 
we’ve broken so far, we tell ourselves, aren’t nearly good enough. 
Nor shall we be satisfied with the new ones we set tomorrow. 


MAKE OUR MACHINES MORE PRODUCTIVE, There is a way. 
We don’t know the answer for your equipment. But we 
have found the answers for many of our own machines 
which we thought were already up to top output. The 
resulting step-up is getting planes into the air faster. And 
it is doing things to aluminum prices. Designers please nots. 


equipment in top condition is easier than getting new. 

One of the ways our engineers are helping production 
everywhere is in counseling users of aluminum equipment on means 
of preventing unnecessary corrosion. The remedy is usually simple; 
the results priceless. Ask us. 


ill PRACTICE PREVENTIVE MAINTENANCE. Keeping present 


FOUR BUY WAR BONDS AND STAMPS. It’s patriotism 

with self-interest. You finance the war and you 
help to defeat inflation by refusing to spend for nonessentials. 
Moreover, you finance yourself to take advantage of all the revolu- 
tionary new products that are going to be ready to buy when the 
war is over. Buy today to keep your own wheels turning tomorrow. 


peace we all want depends on how many jobs we think up 
for the boys coming back. New jobs come out of new things to 
make. Let your imagination soar; engineer it down to earth; then 
file the plans away, ready for the day when. That’s Imagineering! 
Selfish suggestion: think seriously in terms of Alcoa Aluminum. 


Sixth and THE CHIN UP. Whatever the 


news, whatever the temptation, keep 
the chin up. The boys out there deserve it. Whether it’s rationing, or 
restrictions, or whatever, let them watch us being soldiers about that. 


THI DREAM A DREAM EVERY DAY. Remember that the kind of 


Aluminum Company of America, 2142 Gulf Bldg., Pittsburgh, Pa. 


ALCOA ALUMINUM 
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France, where the trials will be con- 
cluded. The empty weight of the 
flying boat is 50,660 Ibs. and the full 
gross weight is said to be 94,800 Ibs. 
The Potez flying boat is claimed to be 
extremely maneuverable on water, 
which is in part due to the three- 
blade, reversible pitch Ratier pro- 
pellers mounted on the Hispano- 
Suiza 12-Y liquid-cooled engines. In- 
teravia, April 8, 1942, page 10, 3 illus. 

Fighter Operations. A British 
source points out that the latest ver- 
sion of the Supermarine Spitfire 
single-seater fighter, known as the 
Spitfire VB is fitted with a Rolls- 
Royce Merlin XLV engine and is 
armed with two 20-mm. cannon and 
four machine guns. The type is 
specially designed for high-altitude 
flying. The top speed of the VB is 
said to be better than that of its 
predecessor, which had a maximum 
speed of 367 m.p.h. The latest ver- 
sion of the Hawker Hurricane is 
known as the “IIc” and is fitted 
with a 1,250-hp. Rolls-Royce Merlin 
XX engine and armed with four 20- 
mm. cannon. The maximum speed 
is said to be 334 m.p.h. Jnteravia, 
April 15, 1942, page 12. 

S.E. 200 Flying Boat. The S.N.C.A. 
du Sud-Est at Marseilles has resumed 
work on the six-engined 8.E. 200 
flying boat, which was formerly known 
as the Lioré et Olivier Lé0 49. When 
completed the flying boat will weigh 
over 70 tons (gross weight). It is now 
being assembled and first flights are 
expected to take place in August. 
Dimensions and estimated perform- 
ance figures are given. /J/nteravia, 
April 15, 1942, page 13, 1 illus. 

The Avro ‘‘Manchester”’ Heavy 
Bomber. The development of the 
Avro Manchester twin-engined heavy 
bomber is traced briefly. The major 
particulars of the plane are tabulated, 
followed by a detailed description 
of the construction. It is noted that 
the design provides for construction 
in a number of sections to facilitate 
production, transportation, mainte- 
nance and repair. The armament, 
crew's quarters and engines are dis- 
cussed, the latter being the Rolls- 
Royce Vulture, 24-cylinder, liquid- 
cooled, X-type, rated at 1,845 hp. 
at 3,000 r.p.m. at 5,000 ft. in low 
supercharger gear. Details are given 
about the interior of the airplane, the 
mechanism for handling and dis- 
charging bombs, and other equip- 
ment. The Engineer, June 5, 1942, 
pages 474, 475, 2 illus. 

Steel-Plywood Trainer. A _ brief 
description of the North American 
AT-6A trainer, the construction of 
Which combines plywood and low- 
alloy steel construction. The com- 
bination eliminates 75 per cent by 
Weight of aluminum alloy and repre- 
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sents a saving of 1,246 lbs. of alumi- 
num in each airplane. Modern Plas- 
tics, June, 1942, pages 45, 98, 100, 2 
illus. 

Das Kampfflugzeuz Ju 88 (The 
Ju 88). Detailed structural informa- 
tion is given on this well-known dive 
bomber. The basic construction ma- 
terial is duralumin, while other parts 
are of steel. The most striking fea- 
ture is the central position of the 
crew’s cabin, which forms one big 
compartment. This means undis- 
turbed communication between the 
members of the air crew during flight. 
This compact arrangement provides a 
fuselage of smaller surface which in 
turn means a decrease of air resist- 
ance and consequent increase of ef- 
ficiency. Every important structural 
part is easily accessible. Provision is 
made for quick interchangeability of 
important parts, such as power plant 
and tail unit. This airplane may be 
used as a day or night bomber, dive 
bomber, low-flying attack plane or 
long-distance scouting plane. It has 
bomb racks on both wings and on the 
fuselage. Each wing rack carries two 
250-kg. bombs. The capacity of the 
rack on the fuselage is 16 bombs of 50 
kg. each or a 1,200-liter fuel tank. 
If this tank is installed, there is still 
space for eight 50-kg. bombs or for an 
additional 690-liter fuel tank. The 
four main fuel tanks of 400 liters each 
are placed in the wings on either side 
of the engines. The armament con- 
sists of six machine guns. There is a 
crew of three or four. Schweizer 
Aero-Revue, March, 1942, pages 118, 
119, 4 illus. 

Fernkampflugzeuge—die grossen 
‘Viermotorigen” (Long Distance 
Bombers—The Big Four-Engined 
Ones). Ernest Wyss. The writer 
refers to Douhet’s specifications of 
an “air cruiser’ which were pub- 
lished in 1928 and quotes Douhet’s 
remark that ‘‘a military airplane is a 
winged arm, and not an armed wing.” 
The progress made in military air- 
plane construction since that time is 
demonstrated by the description and 
construction details (as far as they 
were available to the writer) of the 
following bombers: Douglas B-19, 
Boeing B-17, Consolidated B-24 Lib- 
erator. Lockheed L-49 Constellation, 
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Martin XPB2M-1, Short Stirling and 
Handley Page Halifax. 

The possibilities of the application 
of these airplanes are explained and 
the problems of their construction 
and maintenance are investigated. 
This article is to be concluded in a 
later issue in which the large bombers 
of the Axis powers and of Russia will 
be presented. Schweizer Aero-Revue 
Suisse, April, 1942, pages 148, 153- 
156. 

New Italian Aeroplanes in Service 
with the Regia Aeronautica. Three- 
view silhouettes, with brief specifi- 
cations, are presented on eight types 
of Italian military airplanes. The 
specifications include the type of air- 
plane, the engine used, the dimen- 
sions and approximate performance 
of the Macchi C 202, the Caproni 
Reggiane RE 2001, Caproni Ca 313 
and Caproni Ca 316, the Cant Z 1007- 
ter, the Savoia-Marchetti SM 84, 
the Fiat RS 14 and the Piaggio P 
108b. The Aeroplane Spotter, May 
21, 1942, page 124, 8 illus. 

The Breguet 521, The Bizerte. 
One of the lesser-known types of 
reconnaissance flying boats operating 
from French bases in Europe and pos- 
sibly in use by the Germans for in- 
shore reconnaissance and communica- 
tions work is described in its latest 
form. Certain versions are said to 
carry a 20-mm. cannon in the nose in 
addition to the normal armament of 
five machine guns. Dimensions, 
weight and performance are given. 
The Aeroplane Spotter, May 21, 
1942, page 126, 5 illus. 

Hispano-Suiza H.S. 42. Brief men- 
tion is made of the Hispano-Suiza 
HS 42 two-seater trainer, built by 
the Hispano-Suiza aircraft and en- 
gine works of Guadalajara and Bar- 
celona. The low-wing monoplane is 
now fitted with an Italian Piaggio P 
VIIc16, seven-cylinder, air-cooled ra- 
dial engine of 460 hp. The prototype 
has a fixed landing gear with fairings, 
and a retractable landing gear is pro- 
jected for another version. Inter- 
avia, April 15, 1942, page 15, 1 illus. 

Off the Drawing Board In a 
seven-page pictorial section, aviation 
artists present sketches, cut aways, 
and exploded views of the world’s 
leading airplanes and fighting equip- 
ment. A double-page sketch of the 
Bell Airacobra gives details of its 
construction and equipment; two 
other sketches are given for the Cur- 
tiss P-40 and the Bristol Beaufighter. 

Profile views of 20 Japanese air- 
craft are presented, together with 
brief descriptions. Two pages deal 
with various types of aircraft am- 
munition. Air Progress, June, 1942, 
pages 41—48, 35 illus. 

British Ministry of Aircraft Produc- 
tion’s Notes on the Structure of Ger- 
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man Aeroplanes. Part III. This 
third of a series of articles on Ger- 
man aircraft has to do mainly with 
the performance tests on the Ju 88 
A-6. The program of tests followed 
these points: determination of the 
position error curve; measurement of 
full-throttle level speeds with the 
external bomb racks off, with the ex- 
ternal bomb racks on but with no 
bombs, with four 250-kg. bombs car- 
ried externally; partial climbs at 
6,000 ft. at “combat” rating with the 
external bomb racks off (supercharg- 
ers in low gear); determination of the 
ceiling by a climb from 16,000 ft. at 
full throttle and 2,300-engine r.p.m. 
(superchargers in high gear); meas- 
urement of take-off run with the 
external combs carried and the wing 
gasoline tanks full. The article also 
includes a description of the construc- 
tion of the Ju 88 A-6. Commercial 
Aviation, June, 1942, pages 28-30, 32, 
6 illus. 

World’s Largest Twin Engine 
Transport Type Produced for U.S. 
Army Ahead of Schedule. A descrip- 
tion of the Curtiss-Condor III, called 
the world’s largest twin-engined trans- 
port type, now being produced by the 
Curtiss-Wright Corporation. | Based 
upon the design of the Curtiss CW-20, 


WITTEK 
HOSE CLAMPS 


Designed, built and tested for aircraft use, 
Wittek Type FB Stainless Steel Hose Clamps 
are specified by leading aircraft manufactur- 
ers, engine builders and commercial airlines 
as the standard Hose Clamp for the industry. 


TYPE FB 


WITTEK wmanuracturinc co * 


STAINLESS STEEL 


ENGINEERING REVIEW 


this airplane has a wing span of 108 
ft. and is powered with two 1,750-hp. 
engines. Anticipating the trend to- 
ward high-altitude transportation, it 
has a pressurized cabin suited for 
substratospheriec operation. A speed- 
up feature of its manufacture is the 
fact that it can be divided into 54 
major assemblies. Permitting line 
production as well as subcontracting 
of parts and assemblies. Moreover, 
it is completely lofted with fully co- 
ordinated templates, thus assuring a 
high degree of interchangeability of 
parts. Commercial Aviation, June, 
1942, pages 34, 37, 6 illus. 


Airports 


Underground Hangars of the R.A.F. 
Three different systems of under- 
ground hangar installations are de- 
scribed briefly and illustrated. Two 
of the hangars are completely under- 
ground, access to one being by an in- 
clined ramp and, in the case of the 
other by an elevator that carries a 
single airplane with wings folded. 
The third hangar is excavated in the 
side of a hill or large sand dune. 
Air Progress, July, 1942, page 40, 3 
illus. 


KITTY HAWK 


® This new, sumptuous 

rant gives you more 

food well served; it 

impressive view of the runways 
of the field and giant airships 
soaring aloft. Open for lunch- 
eon, dinner and supper daily. 


CIRCULAR BAR 


Complete Dinners from $1.10 
Complete Luncheons from 80¢ 


Luncheon e Dinner e Supper e Dancing 
Management HOTEL NEW YORKER 
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Notas Sobre Terrenos de Aterrizaje 
(Notes on Airports). A description 
of the principal airports of the world, 
their layout, and details of their con- 
struction. Information is given on 
the constructional materials used, 
especially those for the runways, 
A table is also presented giving the 
proper grass seeds to be used for air- 
ports and the quantity necessary for a 
specified area. Revista de Aeronautica, 
January, 1942, pages 48-57. 


Armament 


Trend of Aircraft Armament. [| .wuis 
Bruchiss. The writer describes pres- 
ent-day aircraft armaments and some 
of the problems confronting the 
armorers and the men who handle the 
guns, such as revolving turrets. The 
37-mm. cannon and its efficiency as 
an aerial weapon are discussed, as 
well as various types of shells, ma- 
chine guns, wing mountings, turret 
arrangements, remote control tur- 
rets, and probable future trends. 
Prediction is made that more power- 
ful guns and heavier armaments will 
be employed, and it is suggested that 
guns up to 75 mm. on heavy bombers 
are a possibility. Air Progress, July, 
1942, pages 8, 9, 69-71, 4 illus. 


Open All Year 


DANCING NIGHTLY 


Cocktails from 30¢ 


New York 
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The Weapons of Air Warfare—I 
andII. Peter W. Brooks. In tracing 
the history of armament development 
in British airplanes, the first part of a 
continued article covers the period 
from 1913 to 1915. Photographs 
show the aircraft armament in corre- 
sponding airplanes of the war of 1914— 
1918 and the present war. 

The second installment covers pio- 
neering attempts to increase the mili- 
tary value of airplanes by fitting them 
with large guns. Bearing little rela- 
tion to the aircraft cannon used for air 
combat in the present conflict, these 
guns were intended for use against 
ground targets such as merchant ships, 
submarines, and vehicles on land. 
The Aeroplane, June 5, 1942, pages 
639-642, 28 illus.; June 12, 1942, 
pages 666, 667, 6 illus. 

Little Poison. J. H. Walker. A 
description of the 37-mm. gun, which 
is now adapted for service as an anti- 
tank gun, a medium antiaircraft gun, 
a tank cannon, and an airplane can- 
non. As an antitank gun it serves in 
reality as a light field gun and is 
mounted on a carriage for quick 
towing. It is a single-shot gun firing 
projectiles of about 2 Ibs. For anti- 
craft service it is an automatic weapon 
capable of firing 120 shots a minute. 
Mounted on airplanes it is fully auto- 
matic and is capable of being fired at 
the rate of 120 shots a minute if a 
sufficient ammunition supply could 
be carried. Details are given on the 
various applications of the gun. 
Popular Science, August, 1942, pages 
82-87, 17 illus. 

Des bombes ailées qui volent par 
leurs propres moyens (Winged Bombs 
Which Fly by Their Own Means). 
The British have patented a self- 
propelling projectile that is, in reality, 
a small aeroplane with a compressed 
air motor, propeller and a gyro con- 
trol. The winged projectile can be 
launched from a catapult and fly 
under its own power to the target. 
Once it has arrived there, a special de- 
vice enables the projectile to shed its 
Wings, the time being predetermined 
before launching, so that it will fall 
directly on the target. Schweizer 
Aero-Revue Suisse, April, 1942, page 
161, 


Avigation 


One Man’s Navigation. P. V. H. 
Weems. The writer tells how to use 
the system he has developed to- 
gether with special charts for accurate 
long-range navigation. The Lambert 
and Mereator projections are ex- 
plained in detail. The writer states 
that the pilot-navigator who was 
able to mect avigation requirements a 
few years ago would find himself 
hopelessly lost unless he adjusted 
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himself to present progress. The 
reader is reminded that America is 
now at war on two oceans and that 
the avigational problems are greater 
than heretofore. Air Progress, July, 
1942, page 30, 58-60, 6 illus. 

Astral Aircraft Navigation. Prof. 
J. W. Melson. The second of a series 
of articles on astronomic naviga- 
tion. Written for students, the ar- 
ticles give instruction on the funda- 
mentals of spherical astronomy and 
the astronomic triangle. How to 
tell time in any Greenwich Zone by 
the use of formulas and conversion 
figures is explained, and examples and 
exercises are included to test the 
student’s memory. This installment 
deals also with celestial coordinates, 
altitude and azimuth, altitude circles 
and declination. Canadian Aviation, 
June, 1942, pages 46-49, 53, 4 illus. 

Three New Important Innovations 
to Aid in Elimination of Navigation 
Hazards. Brief descriptions of the 
construction and _ functioning of 
three navigation devices: the 10-sec. 
“Flightmaster,” an air navigation 
protractor, and a flight calculator. 
The first presents a method of air- 
navigation computation and offers a 
solution to problems such as radius 
of action, dead reckoning, and _tri- 
angle of velocities. The second is 
an aid to determining true course 
from magnetic course. The third is a 
method of obtaining seven primary 
calculations: magnetic heading and 
ground speed when given wind direc- 
tion, velocity, and true aid speed; 
compass course 360-deg. protractor, 
using the azimuth scale; conversion 
of degrees from Fahrenheit to Centi- 
grade or vice versa; speed, distance, 
and flight time traveled; fuel con- 
sumption in gallons per hour or total 
consumption; indicated air speed 
correct for temperature and altitude; 
nautical miles converted to statute 
miles or vice versa. Commercial Avia- 
tion, June, 1942, page 27, 4 illus. 

Navigation by the Stars. Frank 8. 
Hogg. An address delivered by the 
President of the Royal Astronomical 
Society of Canada traces briefly the 
history of navigation from early times, 
showing how navigation has aided 
in the development of astronomy 
and how astronomic tables have 
facilitated navigation. Astronomic 
methods for the sea and air have 
been greatly improved and _ supple- 
mented by other methods of material 
importance. The first of these is 
the method of pilotage and dead 
reckoning which was the early method 
used for coastal operations and for 
short air flights and is still in common 
use. A more modern method of navi- 
gation is by means of radio bearings. 
The principles of astronomie naviga- 
tion are explained. 
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Early methods for measuring alti- 
tude are described and the develop- 
ment of improvements traced. 
Having established the altitude, posi- 
tion circles and lines are then deter- 
mined. A more rapid method, that 
of Admiral Mare St. Hilaire, is shown 
to be the basis of all modern naviga- 
tion. A detailed description of this 
method is set forth. Because of its 
rapidity, this method is particularly 
suitable for aerial navigation. Com- 
mercial Aviation, June, 1942, pages 
46, 48, 50, 52, 55, 56, 8 illus. 


Blind Flying 


The ‘‘Leans.” Harold G. Crow- 
ley. The causes, reactions, and cor- 
rections of “leaning’’—the result of 
false physical sensations or type of 
vertigo sometimes experienced by 
aircraft pilots during instrument flight 
—are reviewed. To eliminate this 
phenomenon it is recommended that 
the pilot should, under all conditions, 
fly by instrument exclusively and at- 
tentively until such time as he may 
fly entirely by contact. Air Facts, 
July, 1942, pages 61-66. 


Business and Finance 


Aviation’s Divergent Trends. Selig 
Altschul. The influence of recent 
economic conditions on the securities 
of aeronautical companies is reviewed 
in a study of the recent market action 
of the leading aeronautical stocks. 
The writer expresses the belief, based 
on informed opinion elsewhere, that 
the duration of the war and the un- 
certainty of taxation are the major 
factors bearing upon these markets. 
The effects of taxes are assessed and 
comments are made on the financial 
strength of the leading companies 
in the industry. The trends in the 
operations of air lines are compared 
with those of the aircraft manufac- 
turing companies. Aviation, July, 
1942, pages 257, 258, 292, 1 illus. 

Air Ways of the Future. Wolf- 
gang Langewiesche. The _ possibili- 
ties of a postwar boom in aviation are 
appraised in the light of the experi- 
ence of the aeronautical industries in 
recent years. The extensive equip- 
ment and personnel that will be 
available after the war are reviewed 
and the applicability of military 
types of aircraft to civilian use are 
discussed, with the statement that 
intelligent planning will be needed to 
prevent the loss of most of the prog- 
ress made during the war in design 
and production. The writer holds 
that the usefulness of air transporta- 
tion for freight and passengers has 
been fully demonstrated in the war, 
but it will be necessary to establish the 
economic feasibility of air transport 
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S. it’s a fight they want oc. 


They wanted a fight. They started 
it...11 years ago in Manchuria...8 years 
ago in Ethiopia...3 years ago in Poland 
and 8 months ago at Pearl Harbor. 
American diplomats continued negotia- 
tions to the zero hour of the attack. 

But now America has discarded the kid 
gloves of diplomacy for the grim strate- 
gy of arms, and American industry shares 
fully in acceptance of that challenge. 

Your American aviation industry 
is prepared and expanded. Now, it 
builds the best airplanes in the world, of 
every type...and more of them than any 


other nation. Lockheed will continue to 
strain every sinew.. to produce more and 
more Hudson bombers and Lightning 
P-38 interceptor pursuits. Lockheed 
Aircraft Corporation, Burbank, Calif. 


for protection today, and 


progress tomorrow, look to 


Lockheed 
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to make it a successful business in 
peacetime. If airplanes can be built 
that will do useful work, there will be 
plenty of money with which to build 
them and plenty of customers to keep 
them busy. Capacity can be in- 
creased and costs lowered by using 
gliders and Diesel engines and “‘assis- 
ted’’ take-offs. 

Improvements in economy and 
safety already established in the in- 
dustry must be made known to the 
general public, and proper airways 
must be maintained not only for 
large and small commercial operators 
but for private owners who are said 
to offer the largest potential markets. 
Airports need not be the elaborate and 
costly affairs heretofore provided by 
large communities, but facilities must 
be made available in small towns and 
close to the centers of cities to take 
full advantage of the time-saving 
ability of the airplane. Finally, to 
to make flying a large-volume and 
paying business, the writer states 
that political regulation must be 
made less stringent, and the physical 
and financial requirements, particu- 
larly for small operators and private 
flyers, must be made less burdensome. 
Common Sense, July, 1942, pages 219- 
223. 

Directrices Economicas de la Indus- 
tria Aeronautica (Economic Tenden- 
cies of the Aeronautical Industry). 
Alfredo Blasco Arnauda. A general 
discussion of national economics in 
Spain as a result of war conditions is 
presented. Economic theories are ex- 
amined from various angles in the 
light of existing national laws and 
regulations, with particular reference 
to the creation of a large aeronautical 
industry in the nation. Revista de 
Aeronautica, January, 1942, pages 
33-35. 


Civil Aviation 


Post-War Civil Aviation. A report 
on a speech made by F. G. Miles, 
aircraft designer, in which he urged 
that plans be made immediately for a 
research and development program 
for postwar aviation. For a high 
standard of living after the war, it is 
stated that it is essential for Britain 
to re-establish a favorable balance be- 
tween her diminished exports and her 
imports. This engineer’s choice for 
the best means of doing this is the 
aircraft industry, and he makes 
several suggestions for carrying out 
the program. Flight, June 4, 1942, 
page 559. 

Two and Two Together. Fougueux. 
Comparing American and _ British 
postwar aviation plans, the writer 
claims that not only is America secur- 
ing its civil aviation future by cash 
reserves huilt up by airplane manu- 
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facturing companies, but also by the 
establishment of airfields in strategic 
places at home and overseas. The 
Liberian aerodrome being built by the 
United States, is exemplified as an 
indication of the expansion of Ameri- 
can air lines in Africa. Urging that 
Britain profit by this example, it is 
suggested that one way Britain can do 
so is to seize, as the first piece of war 
compensation, all the European and 
overseas air-line organizations, con- 
cessions and air bases run by the 
Germans. The Aeroplane, June 12, 
1942, page 665, 1 illus. 

Bloch 161. The Dewoitine factory 
of the 8.N.C.A. du Midi at Toulouse 
has been given a contract for the con- 
struction of 25 Bloch 161 four-en- 
gined commercial transport machines 
for Air France. They will be equip- 
ped with Gnéme-Rhone 14 N 36 and 
14 N 37 twin-row radials. /nteravia, 
April 8, 1942, page 11. 

The Story of CPTP—PartI. Rob- 
ert H. Hinckley. The former Assist- 
ant Secretary of Commerce for Air 
gives facts and figures on the numbers 
of pilots that have been trained by 
the Civilian Pilot Training Program, 
the appropriations made for this pro- 
gram, and the results it has accom- 
plished. This first installment in a 
series of three articles deals with the 
problems concerned with the estab- 
lishment of the C.P.T.P. courses 
since their inception at 13 colleges 
and universities in the spring of 1939, 
and developments up to December 7, 
1941. The Sportsman Pilot, June 
15, 1942, pages 6, 8, 9, 45, 4 illus. 


Design 


The Future of Water-Based Air- 
planes. Capt. Frank T. Courtney. 
Arguments are advanced for the 
strategic importance of utilizing 
water-based aircraft to meet immedi- 
ate military needs. Since landplanes 
are dependent upon concrete airways 
and airports, the writer advocates a 
force of aircraft that can operate 
from the natural airports afforded by 
seas and waterways. Criticizing the 
vulnerability of aircraft carriers and 
airports, he states that the surface 
of the water offers a reliable base for 
military airplanes of the future. 

With regard to the question of 
superiority of the landplane over the 
water-based airplane, the answer is 
given that the latter is not neces- 
sarily less efficient but that its de- 
velopment has been comparatively 
neglected. The reason offered is that 
the development of the landplane was 
simpler and in peacetime the avail- 
ability of airports was not a great 
factor. It is concluded that this is 
no longer true and that conditions 
impose an urgent need for water-based 
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airplanes. Aviation, July, 1942, 
pages 91—93, 288, 291, 292, 3 illus. 

Design Charts for Tubes Sub- 
jected to Axial Loads and Combined 
Stresses. Walter C. Clayton. The 
concluding article of a series of three 
contains a chart for tubular members 
subjected to axial loads, a chart for 
determining the weights of tubular 
members made of various alloys, and 
formulas for cases of combined load- 
ings. These charts are explained 
mathematically and examples are 
given relating the calculations to ac- 
tual practice. Problems of combined 
stresses acting simultaneously are in- 
vestigated under the headings of: 
(1) compression and bending; (2) 
bending and shear; (3) compression, 
bending and shear. Problems are 
solved by practical examples. Avia- 
tion, July, 1942, pages 169, 170, 175, 3 
illus. 

Aerotechnique moderne (Modern 
Aeronautical Technique). R. Dumas. 
The writer briefly reviews progress 
that has been made in aerodynamics 
since the outbreak of the War. He 
states that aviation has benefited by 
unprecedented technical progress dur- 
ing the past few years and that it is 
proper to admit that certain technical 
developments are the consequence of 
necessities created by the impelling 
needs of aerial warfare. He notes the 
concentration upon the monoplane 
and calls attention to the use of the 
double-cambered wing section. Ad- 
vances made in the forms of fuselage 
sections and engine nacelles are given. 
The progress made with retractable 
landing gears, radiators, flaps, slots 
and the empennage is described. 
The writer also discusses the develop- 
ment of light metals, special steels and 
alloys, and notes the progress made 
with engines and propellers. The 
most important problems, he states, 
are to increase engine power and re- 
duce the frontal area of aircraft. 
Schweizer Aero-Revue Suisse, March, 
1942, pages 98-100. 

Organization for Weight Control. 
John E. Ayers, Sr. The writer dis- 
cusses an organization plan for weight 
control in the design and manufac- 
ture of aircraft, based on a study of the 
treatment of this subject by various 
aircraft manufacturers. It is sugges- 
ted that the weight-control research 
unit be an independent body, headed 
by a structures engineer having equal 
authority with the chief project engi- 
neer and the aerodynamics engineer 
and responsible only to the chief engi- 
neer. The functions of such a body 
are outlined and its responsibilities 
are defined in considerable detail, 
supported by reasons for the recom- 
mendations made. Aero Digest, July, 
1942, pages 166, 168, 258-263, 2 
illus. 
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PLexictas has seen active military service since 1936. In transparent nose sections, gun turrets, cockpit 
enclosures, observation domes, side windows, tail assemblies, landing light covers, and antenna hous- 
ings, PLexicLas installations similar to those seen in this picture of the Consolidated B-24 are to be 
found on every kind of fighting plane built in America. 


Le provide designers and engineers 
with practical information on proved 
methods of installing PLEXIGLAS sections 
in aircraft, Rohm & Haas has just pub- 
lished a PLexicLas Method; of Installa- 
tion manual. 

This 48-page booklet not only contains 
a number of specific suggestions for 
mounting PLEXIGLAS, but also outlines 
the considerations behind these designs. 

Copies are available to interested air- 


eraft engineers and executives. 


THE CRYSTAL-CLEAR 
ACRYLIC PLASTICS 


PLEXIGLAS 


SHEETS AND 


CRYSTALITE 


MOLDING POWDER 


and are the trade-marks, Reg. 
U. Ss. Pat. Of, for the aervlie resin thermoplas- 


RODS 


tics manufactured by the Rohm & Haas Compan 


SPECIMEN PAGES 


For mounting PLEXIGLAS sections in @ 
the new PLExicias Methods of Installa 
booklet contains full scale sketches simila 


the ones shown above. Write for your copy ™ 
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Flying Boat Project. John A, 
Sizer. With given specifications, the 
procedure to be adopted in roughing 
out a required flying-boat design is 
outlined. Conforming with the ar- 
ticle’s purpose to serve as an intro- 
duction to the subject, the specifica- 
tion requirements followed are: (1) 
gross weight not more than 10,000 
lbs.; (2) no slots or flaps to be fitted; 
(3) landing speed not to exceed 60 
m.p.h.; (4) crew to consist of pilot, 
observer, radio operator, engineer; 
(5) top speed not less than 150 
m.p.h. at sea level; (6) rate of climb 
at sea level not less than 800 ft. per 
min.; (7) endurance not less than six 
hours at full load and at 75 per cent 
of full-throttle; (8) any engine or 
engines may be used. The procedure 
is separated into details on the wing, 
aspect ratio, taper ratio, wing section, 
the hull, steps, main step and center 
of gravity relationship, the profile 
and forebody length, distance between 
steps, and general outline. Consid- 
ered too are the hull cross section, 
control surface areas, tail unit, en- 
gines, lateral stability, float attach- 
ment, weight estimate, the center of 
gravity, and load waterline. Flight, 
June 11, 1942, pages 594-597, 1 illus. 
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Lofting Problems of Streamline 
Bodies. Part 8. Carter M. Harley 
and Roy A. Liming. This part of a 
series of articles takes up the need for 
the adoption of an adequate tech- 
nique for translating basic design 
data into a body of basic dimensional 
data to serve as a common source of 
information for all functional areas. 
Lofting of a second-degree curve is 
viewed as but a single phase of the 
whole development. The objectives 
realized, through the application of a 
system of appropriate coordinate geom- 
etry techniques are summarized in 
six points, the realization of which 
‘alls for a preliminary three-dimen- 
sional mathematical analysis of the en- 
tire structure. The first step is based 
on the preparation of a perspective 
view of the complete airplane illus- 
trating the coordinate axis conven- 
tions employed. The key diagram 
permits mathematical translation and 
transformation of given data. Form- 
ulas are derived for calculations re- 
lating to slope and curvature, which 
are stated to represent an adequate 
and adaptable approach to the mathe- 
matical techniques suggested. Aero 
Digest, July, 1942, pages 209, 210, 
273, 5 illus. 


Engines 


Optimum Performance of Pendu- 
lum-Type Torsional Vibration Ab- 
sorber, A. H. Shieh. The crank- 
shaft-propeller system of a single-row 
radial aircraft engine may be con- 
sidered as a single degree of freedom 
system with one natural frequency. 
After an absorber device is incorpo- 
rated, it becomes a system of two de- 
grees of freedom with two natural 
frequencies. It appears that the in- 
troduction of the absorber would 
give worse results than if the device 
Were not incorporated, since it splits 
one natural frequency to two natural 
frequencies instead of removing the 
resonance. The purpose of this ar- 
ticle is to investigate the two natural 
frequencies of the resulting system 
and the factors that control them. 
It was found that one of the natural 
frequencies is insignificant and, by 
properly adjusting the moment of 
inertia of the pendulum, the other 
natural frequeney ean be kept well 
away from resonance with the forced 
frequencies of the harmful orders of 
torque harmonics. Journal of the 
Aeronautical Sciences, July, 1942, 
pages 337-340, 5 illus. 

Boost Controls for Aero-Engines. 

» Ramsay. The writer describes 
the mechanical operation of the boost 
fontrol and states that it is satis- 


factory for the control of induetion 
pressure under normal conditions 
but that, owing to the characteris- 
tics of most engines at low r.p.m., 
direct mechanical control of the 
throttle over the low-speed range is 
necessary. Most engines have a char- 
acteristic known as boost reversal. 
This is defined by explaining that when 
the engine is throttled down under 
certain conditions, the induction pres- 
sure and the r.p.m. both decrease as 
the throttle is closed until some par- 
ticular boost and r.p.m. are attained. 
A further closing of the throttle will 
cause the r.p.m. to fall and the induc- 
tion pressure to rise. It is therefore 
necessary to make sure that the auto- 
matic boost control ceases to operate 
at any speed below 1,200 r.p.m., and 
to control the throttle mechanically 
at any speed less than this. 

Several control plans are described. 
The first includes a small auxiliary 
throttle to carry the engine over the 
boost reversal range, after which the 
main throttle and boost control take 
over. A second avoids the use of an 
auxiliary throttle and makes use of a 
linkage arranged with the cam which 
causes the boost control. to select a 
lower boost. A third gives the pilot 
mechanical control over the whole 
range, but the boost control is allowed 
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to function to adjust the throttle 
according to the boost selected over 
the latter part of the range. In 
order that the automatic control will 
remain inoperative below 1,200 r.p.m., 
it is necessary, in the case of the 
third plan, that the boost selected by 
the boost cam shall always be higher 
than that given by the prevailing 
throttle opening. To maintain this 
condition, the cam must be made to 
select a progressively higher boost as 
the throttle is closed. 

A boost control insures maximum 
engine performance absolute 
safety from overboosting during a 
maneuver involving changes in alti- 
tude. Aircraft Engineering, May, 
1942, pages 120-122, 10 illus. 

Franklin Air-Cooled Engines. A 
brief summary is given on the manu- 
facture of the Franklin engine by the 
Air-Cooled Motors Corporation at. 
Syracuse, N.Y., which has continued 
the manufacture of air-cooled engines 
for light private ceivilian-pilot 
training aireraft. The problems of 
successful small-scale production are 
discussed, showing that a considerable 
degree of skill and planning is re- 
quired for these production methods. 
Numerous operations are deseribed 
in considerable detail. Atreraft Pro- 
duction, June, 1942, pages 415-418, 14 
illus. 

The Vulture 24-Cylinder X-Type 
Engine. Specifications are given on 
the liquid-cooled Rolls-Royce aircraft 
engine Vulture. The twenty-four cyl- 
inders of this engine are in the form 
of an X, with four banks of six cylin- 
ders each mounted at an angle of 90 
deg. on a common crankease. The 
Avro Manchester heavy bomber is 
powered by the Vulture, which has 
also been projected for a new fighter- 
type airplane. However, this article 
states, that the large-capacity Vulture 
has not lived up to its promise and 
that Rolls-Royce engineers have de- 
cided to concentrate improvements 
and developments upon existing types 
based upon known and proved de- 
signs. The article predicts that the 
technical interest of the X-type engine 
will prove a basis for postwar de- 
velopment. Flight, June 4, 1942, 
page 557, 2 illus.; The Aeroplane, 
June 5, 1942, page 647. 

What’s Tomorrow’s Engine? Paul 
H. Wilkinson. The outstanding air- 
cooled and liquid-cooled aireraft en- 
gines of the present are described 
as well as new engines that are being 
developed. The writer states that 
as aircraft increase in size engines 
such as the 2,000-hp., 18-cylinder 
Cyclone will be insufficient and that 
six-row engines are being developed. 
Mention is made of the new Ford 
liquid-cooled engine with direct fuel 
injection, the Allison 24-cylinder type, 
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JUST AS METALS created civilizations in 
the past, so revolutionary advances 
will be made when peace releases 
our vast production of magnesium for 
applications already visioned by de- 
signers and engineers. 


The Lightest Structural Metal . . 


AERONAUTICAL ENGINEERING 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICH. 


DOWMETAL 


DOWMETAL 


_ One-third Lighter Than Any Other in Common Use 
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the Lycoming engine with horizon- 
tally opposed eylinders and the Chrys- 
ler 12-eylinder V-type. Various cyl- 
inder arrangements, injection systems 
and cooling systems are discussed. 
Future engines will tend toward the 
barrel type, the horizontally opposed 
and multiple-row cylinder arrange- 
ments. Air Progress, July, 1942, 
pages 34, 35, 62-64, 6 illus. 

Excess Air and BMEP. Conveni- 
ent formulas are presented for deter- 
mining the relationship between the 
excess air and the brake mean effective 
pressure of an internal combustion 
engine. The information was sub- 
mitted at a recent Oil and Gas Power 
Meeting of the American Society of 
Mechanical Engineers at Peoria, IIl. 
Formula No. 1 is valid for either four- 
stroke cycle or two-stroke cycle en- 
gines, for carburetor engines and fuel- 
injection engines of either compres- 
sion-ignition or spark-ignition types 
normally aspirated or supercharged 
engines of all types. For four-stroke 
engines, the formula is reduced to a 
simpler formula No. 2. After a brief 
discussion of fuel consumption rates, 
the derivation of formula No. 1 is 
traced. A chart shows the relation 
hetween excess air factor and brake 
mean effective pressure, and a diagram 
shows the charging process of an inter- 
nal combustion engine. Automotive 
and Aviation Industries, July 1, 1942, 
pages 26, 27, 2 illus. 

Torsionssvangningar I Flygmo- 
torer (Torsional Vibrations on Air- 
craft Engines, and the Problem of 
Rendering Them Harmless). R. 
Ottosen. A mathematical investiga- 
tion of torsional vibrations in air- 
craft engines. Crankshaft vibrations 
are said to be caused principally by 
resonance that is created by the en- 
gine as a whole and by various engine 
parts, such as the valve springs and 
others. Even if the materials and 
their machining are of the highest 
standard, vibration resistance is gener- 
ally reduced by the forming of struc- 
tural parts, so much so that they may 
only retain a fraction of the original 
vibration strength of the material. 
Vibration analysis is studied mathe- 
matically under headings of: crea- 
tion of impulses, natural vibration 
frequency and the part played by 
resonance. In a subsequent article, 
material testing and damping will be 
considered. Flyg och Motor (Tech- 
nical Supplement), Flygning, Novem- 
ber, 1941, pages 1-4, 7, 10 illus. 

Hispano-Suiza 24-H. It is re- 
ported that the Hispano-Suiza Com- 
pany has been engaged in the devel- 
opment of a new liquid-cooled, twelve- 
cylinder engine known as the 12-Z. 
The type will differ from the 12-Y 
engine by the doubling of the valves 
and it is said to have an output of 
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1,400 hp., which it is expected will be 


raised to 1,600 hp. Work is also con- 
tinuing on the 24-H engine, which is 
expected to have an output of 3,000 
hp. The engine has a cylinder ar- 
rangement in ‘‘H’’-form and drives two 
crankshafts. Another project provides 
for the creation of an engine group 
developing about 6,000 hp. which will 
be composed of two 24-H engines ar- 
ranged in tandem. Interavia, April 
8, 1942, pages 11, 12. 

Volvo Aircraft Engines. The Swed- 
ish motor company A. B. Volvo of 
Goteborg has recently obtained con- 
trolling interest over four aircraft 
engine or engine parts plants. This 
results in a concentration of the Swed- 
ish aircraft engine manufacturing ac- 
tivities and contributes to the re- 
moval of a difficulty in the Swedish 
defense effort, which has become ur- 
gent owing to the difficulty of im- 
porting aircraft engines since the 
outbreak of war. J/nteravia, April 8, 
1942, page 17. 

Two-Stroke Engine and Exhaust 
Turbine. Research work is being 
conducted by Sulzer Brothers of 
Winterthur, Switzerland, on super- 
charging the two-stroke cycle Diesel 
engine. The results may in time 
have a bearing on the propulsion of 
aircraft. Hitherto, Diesel engines 
have not been supercharged owing to 
numerous difficulties. The Diesel en- 
gine requires a positive airfeed by 
means of a blower, and it is not con- 
sidered economical to supercharge 
engines in excess of 20 lbs. per sq.in. 
unless the exhaust energy can be 
recovered. The first requirement can 
only be met by a positively driven 
supercharger, while an exhaust-driven 
turbine is required for the second. 
Both requirements have been taken 
into account. The supercharger was 
coupled to the crankshaft and the ex- 
haust turbine was employed directly, 
or by connection to the engine crank- 
shaft, for the driving of power con- 
sumers outside the actual power unit. 
Depending on the supercharger pres- 
sure selected two possibilities result. 
For an absolute boost pressure, with 
the exhaust turbine geared to the 
crankshaft, the power output of the 
exhaust turbine roughly equals the 
requirement of the supercharger, and 
the Diesel engine delivers a power in- 
creased in accordance with the selec- 
ted rate of supercharging. At a 
supercharging pressure of 70 to 85 lbs. 
per sq.in. the power absorbed by the 
supercharger attains the entire output 
of the Diesel engine. In this case it 
would be useful to combine the Diesel 
engine and the supercharger into a 
free-piston gas generator and to em- 
ploy only the exhaust-driven turbine 
for the supply of the motive power to 
outside consumers. Unlike the gas- 
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turbine installations with constant- 
volume combustion chambers, a gas 
generator of the type described sup- 
plies gas for the turbine drive at tem- 
peratures of only about 450° to 
500°C., which makes it possible to do 
without the uneconomic admixture of 
fresh air. IJnteravia, April 15, 1942, 
pages 14, 15. 

Horsepower Is War Power. Charles 
F. Kettering. The writer reminisces 
on the mechanized equipment of 
World War I and describes aircraft 
engines that were developed during 
that period of hostilities, contrasting 
them with present-day power plants. 
In World War I, 400-hp. engines gave 
aircraft speeds of 120 m.p.h. and now 
2,000 hp. engines give our first-line 
fighters speeds in excess of 400 m.p.h. 
The story of the development of high- 
octane fuels is reviewed and notes on 
the Diesel engine are included. Sci- 
entific American, July, 1942, pages 
4-8, 4 illus. 

New Forged Heads Revolutionary. 
A brief description of the forged cylin- 
der head developed by Wright Aero- 
nautical Corporation. It is claimed 
that the new head will allow a 12 to 
15 per cent increase in the power out- 
put of an engine without increase in 
weight. Improved production and 
other advantages are indicated. West- 
ern Flying, June, 1942, page 56, 3 
illus. 

Der Wassergekulte Hockleistungs- 
motor im Sturzflug (The Water- 
Cooled High Efficiency Engine During 
Diving). Ernst Wyss. Stresses to 
which the engine is exposed during a 
dive are discussed, showing that they 
are entirely different from those en- 
countered during horizontal flight. 
On modern bombers such as the Ju 87 
and Ju 88, excessive loads on the 
power plant are almost impossible. 
Air brakes keep the diving speed 
within normal limits and the high 
pitch to which the propeller blades 
are set prevents overspeeding the en- 
gine. 

The operations performed by the 
pilot before, during and after the 
dive are described, as well as the 
functions of automatic propellers and 
regulators that control overspeeding 
of the engine. The working of the 
automatic mechanism super- 
charger control is also discussed. 

Provisions to offset the effects of 
forces acting on the tanks, pumps and 
auxiliaries during an extended dive 
and the following climb are ex- 
plained. Deaerating devices used to 
remove air from the oil to overcome 
the detrimental action of oxygen on 
the bearings are discussed. Attention 
is given to the design features re- 
quired for spark plugs and cooling 
systems to insure their proper action 
under the stresses imposed in the 


| 
q 


AERONAUTICAL ENGINEERING REVIEW—AUGUST, 1942 


for rack equipment... 


The vital importance of radio in enabling ship and ground 
crews tO maintain inter-communication and the necessity 


for quick, easy access for servicing and testing led to the 


development of the Cannon composite self-aligning con- 


nector for rack type “plug-in” equipment. Various units of 
the radio system must be hooked up and disconnected with 
a minimum of 

time and effort, 

and without dis- 

turbing the hun- 

wires carrying essential circuits. Truly “a quick-change 
artist,” the Cannon Connector illustrated above meets these 
requirements ideally. This is a typical application of one 
of the many types of Cannon Plugs designed for use 
wherever electrical connections must be made quickly 


and with absolute certainty. 


CANNON ELECTRIC 


DEVELOPMENT COMPANY 
LOS ANGELES, CALIFORNIA 


course of dive bombing. Schwe/zer 
Aero- Revue Suisse, March, 1942, pages 
120, 121, 8 illus. 

Some Notes on Design Features of 
the Mitsubishi Kinsei Engine. W. (;. 
Ovens. Results are presented of a 
study of a Mitsubishi Kinsei engine 
taken from a Japanese plane that lad 
crashed. The engine was made ayail- 
able to the writer by the Experimental 
Engineering Section of the Army Air 
Force Materiel Center at Wright 
Field. Inspection indicated that the 
engine had been operated for only a 
short period since overhaul, but the 
condition of the parts was excellent 
and showed that operation had been 
satisfactory. The writer states that 
cooling provision is the only weak spot 
from the standpoint of serviceability, 
potential output being limited to 
about 0.5 hp. per cu.in. by this fea- 
ture. 

The alloys used are discussed. in 
general, after which a detailed de- 
scription of the design is presented 
under the headings of crankcase, 
crankshaft, connecting rods, cylin- 
ders, pistons and valve gear. Mate- 
rials, approximate dimensions and 
construction details of these parts are 
covered, and the writer proceeds in a 
similar manner to discuss the redue- 
tion gear, supercharger and its drive, 
accessory drives, lubrication system 
and the miscellaneous accessories. 
lustrations include photographs of 
disassembled parts, sections — and 
photomicrographs of parts and mate- 
rials. 

The conclusions reached are that 
the designers did an ingenious job of 
combining what they apparently be- 
lieved to be the most desirable fea- 
tures of several foreign engines, all of 
which features had been proved, into 
a composite design that probably 
worked satisfactorily and that the 
engine is undoubtedly a highly depend- 
able, although not a highly developed, 
piece of equipment, produced under 
limitations of time and tooling which 
would be considered nearly impos- 
sible in this country. S.A.E. Jour- 
nal, July, 1942, pages 253-266, 41 
illus.; Automotive and Aviation In- 
dustries, July 1, 1942, pages 22-25, 
74, 76, 78, 7 illus. 


Flight Technique 


Gen. Doolittle Helped Develop 
Negative Landing of Bombers. What 
is known as the negative landing 
technique is described with particu- 
lar reference to the part played in its 
development over a period of years by 
Brig. Gen. James H. Doolittle. De- 
sign characteristics for negative land- 
ing are made clear through an expla- 
nation of the landing gear, slots, 
flaps and other devices employed to 
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bring the wing to the stalling position 
and to the proper angle to the ground. 
Air News, July, 1942, pages 34, 35, 41, 
9 illus. 

How to Hold a Pylon. Wolfgang 
Langewiesche. Information is given 
on how to execute pylon eights. 
Preceded by an explanation of the 
nature of the maneuver and _ its 
pivotal basis, four rules are listed on 
handling the controls so as to hold 
the pylon: (1) the pylon must be 
stopped and kept stopped by the 
use of the elevators only; (2) the 
elevator must be used only to keep 
the pylon from moving or to stop its 
motion—it must not be used to foree 
the pylon back to the exact spot off 
the wing tip where it belongs; (3) 
once the pylon has been stopped, it 
must be moved back to its proper posi- 
tion by the use of ailerons and rudder; 
(4) use ailerons and rudder only to 
move the pylon to a new location and 
only when the pylon has been 
stopped—do not use aileron and rud- 
der to attempt to hold a pylon. Air 
Facts, July, 1942, pages 11-19, 5 illus. 


Fuels 


Influence of Sulfur Compounds on 
Octane Number and Lead Susceptibil- 
ity of Gasolines. Julian G. Ryan. 
The presence of sulphur compounds 
is shown to impair the antiknoek char- 
acteristics of gasolines to an extent 
dependent upon the hydrocarbon 
strueture and the type of sulphur. 
Quantitative investigation is reported 
of the susceptibility to tetraethyl lead 
as affected by the structure of  sul- 
phur compounds and a relation is es- 
tablished, which is independent of 
hydrocarbon composition, between 
concentration of various types of sul- 
phur and susceptibility to lead. Ac- 
curate evaluation is permitted by 
this mathematical expression, from 
group-sulphur analyses, of the im- 
provement that may be obtained by 
partial or complete desulphurization, 
as well as the effect of methods of treat- 
ing gasoline and the effect of blending 
stocks of similar hydrocarbon composi- 
tion but different contents of sul- 
phur. 

It is found that the effect of sul- 
phur compounds upon octane num- 
ber, when no tetraethyl lead is pres- 
ent, varies according to the size and 
structure of the hydrocarbon portion 
of the molecule, as well as the type of 
sulphur. Tables and charts are in- 
cluded showing the effeets of various 
sulphur compounds and treatments, 
and relations between various types of 
sulphur compounds and lead sus- 
ceptibility. Industrial and Engi- 


neering Chemistry, July, 1942, pages 
824-832, 9 illus. 


PERIODICALS 


Gliding and Soaring 


Rapport sur l’emploi des combus- 
tibles de remplacement pour le fonc- 
tionnement des treuils (Report on 
the Use of Substitute Fuels for the 
Operation of Winches). The launch- 
ing of gliders by mechanical means 
has met with many difficulties in 
Switzerland because of restrictions 
imposed by.the War. It is now virtu- 
ally impossible to replace shock cords; 
fuel is difficult to obtain for gasoline 
engines; the use of acetylene is not 
recommended for engines of more 
than 25 hp. and chareoal-burning en- 
gines do not give enough power. 

The use of a catapult actuated by a 
steam engine or electric motor. is 
recommended. Furthermore, the 
purchase of an electric winch is ad- 
vantageous if the cable is not too long 
and if it is used for at least 2,000 
starts annually. Under these condi- 
tions the cost is equal to that of the 
former use of gasoline. The cost is 
considerably less if the number of 
starts is increased. Schweizer Aero- 
Revue Suisse, December, 1941, pages 
15-17, 1 illus. 

Meteorologische Fragen und ihre 
Anwendung auf den Segelflug. (Me- 
teorological Problems and Their Ap- 
plication to Soaring Flight). Dr. W. 
Kichenberger. While visiting gliding 
and soaring training camps in Switzer- 
land, the writer noted rather serious 
gaps in the theoretic training of soar- 
ing pilots, especially with reference to 
meteorologic problems. As a contribu- 
tion to this training he devotes the 
principal part of this article to ascend- 
ing convection currents and their 
generation and gives some data on 
atmospheric conditions favorable to 
high-performance soaring, with spe- 
cial consideration of Alpine condi- 
tions. The article is semitechnical, 
and complicated diagrams and mathe- 
matical equations are omitted. 
Schweizer Aero-Revue Suisse, April, 


1942, pages 1-8, 23 illus. 


A.A.F. Seeks Glider Pilots in New 
Training Program. In connection 
with an outline of the Army Air 
Forces’ program for the expansion of 
instruction in glider operation, the eli- 
gibility requirements for these courses 
are given briefly. The scope of the 
instruction offered at the Califor- 
nia Glider School at Twentynine 
Palms is mentioned and information 
is given on methods of launching 
gliders. Measures taken to overcome 
the shortage of equipment include the 
conversion of light tandem airplanes of 
such types as the Piper Cub, the 
Aeronca and the Tayloreraft. Other 
equipment under construction is said 
to be a nine-place glider and one that 
may surpass the 44-place troop trans- 
port used by the Germans. Consid- 
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eration is given to the future prospects 
of cargo transport by glider. Air 
News, July, 1942, pages 14, 15, 8 
illus. 

Cargo Gliders. Alexis Dawydoff. 
The use of gliders for troop trans- 
portation and for rushing supplies to a 
theater of operations by the Germans 
have opened a new phase of trans- 
portation—that of aerial freight 
trains. American military forces have 
ordered large numbers of gliders 
which will be used not only for troop 
transportation but for carrying sup- 
plies and equipment. The British 
are interested in the possibilities of 
refueling bombers from towed gliders. 
The glider is efficient insofar as the 
ratio of its useful load to empty weight 
is coneerned. The operation of aerial 
freight trains as a future possibility 
is discussed, together with notes on 
design, costs and aerial pickup sys- 
tems. Air Progress, July, 1942, pages 
10, 66-68, 2 illus. 

At Twentynine Palms. Activities 
at the Army glider school at Twenty- 
nine Palms, Calif., are recounted in a 
brief article. Information is given 
on the methods of training and some 
of the possibilities are envisioned 
for the future use of glider trains for 
the transportation of troops and mate- 
rials over long distances on land and 
sea. Time, June 29, 1942, pages 48, 
49, 1 illus. 

Wanted: Pilots for Uncle Sam’s 
War Gliders. Tom Ashley. The 
United States has undertaken mass 
production of gliders and has launched 
a large-scale glider training program. 
Requirements for volunteers are 
listed, and it is noted that civil pilots 
previously declared ineligible for cadet 
training are now able to join the air 
service as glider pilots. The basic 
training course is described and vari- 
ous types of gliders used are char- 
acterized. Among German types 
mentioned are two large transports 
for hauling troops or cargo. Southern 
Flight, June, 1942, pages 26, 28, 36, 1 
illus. 

The Marines Learn to Land Via 
Gliders. Lieut. William P. MeCahill. 
In preparation for the day when the 
Marines will land in troop-carrying 
gliders, the first group of Marine 
pilot-officers is learning to glide at 
Parris Island, 8S. C. This brief ac- 
count of the course of training they 
are undergoing includes a sketch of 
the career of the group commander, 
Lt. Col. Vernon M. Guymon. The 
Sportsman Pilot, June 15, 1942, pages 
16, 17, 30, 4 illus. 

Army Opens Program to Train Vast 
Numbers of Glider Pilots. Eric 
Bramley. The United States Army 
has entered upon a program to train 
large numbers of glider pilots. It is 
indicated that gliders will be em- 
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HESE “bundles” are being donated by the 

R. A. F., and their highly explosive nature 
is making life pretty miserable for Schicklgruber 
and Company. qThe Boston bombers illustrated, 
together with many other American made planes 
used by the Royal Air Force in their devastating 
attacks on the Nazis, are equipped with Aerols.* 
qIt is perfectly natural that Aerols are extensively 
used on planes being flown by our allies. For 
Aerols were the first hydraulic-pneumatic shock 
absorbing units, the type now almost universally 
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used in modern aviation. As a result, Aerols have 
been used on more planes than any other type 
made. They help to insure safe, smooth landings 
and take-offs on the fiercest fighters and the 
biggest bombers. qThe many years of engineering 
experience, unmatched testing equipment, and 
huge production facilities that have given Aerols 
this enviable leadership, are now devoted to 
just one job— helping the United Nations 
overwhelm the forces of evil. 
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Cle-Air shock absorbers for trucks and buses, and rock drills for mining and construction work. 
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ployed as cargo carriers as well as for 
troop-carrying. Light planes have 
been readily converted into training 
gliders. Such companies as Aeronca, 
Piper, Taylorcraft and Interstate 
could probably begin mass glider pro- 
duction on short notice, it is believed. 
Until gliders are available preliminary 
schools will have four weeks’ courses 
in light plane flying with emphasis 
on dead-stick landings. American 
Aviation, June 15, 1942, pages 1, 10, 2 
illus. 

Post-War Uses for Military Gliders 
Seen. Plans for the use of gliders 
in military service are said to have 
been advanced rapidly in recent 
weeks, promising to bring about a 
development that would have taken 
years under peacetime conditions. 
Although considerable progress has 
been made in private air-cargo trans- 
portation, little thought had _pre- 
viously been given to the military 
uses of gliders because little evidence 
had been presented to military auth- 
orities in favor of the cargo and 
troop glider. The cargo plane and the 
glider are seen as a solution of the ur- 
gent problem of rapid transporta- 
tion of military goods and men af- 
forded by no other means. 

Construction of whatever number 
of gliders may be required for the 
war program is seen as the basis for 
the equipment for the start of com- 
mercial operations after the War, 
while the war-trained pilots and 
ground crews would be available for 
private business. The cargo uses of 
gliders are reviewed, with reference 
to their ability to operate from small 
fields unsuitable for powered planes, 
now that the Army has demonstrated 
pickup equipment enabling a tow- 
plane to pick up gliders without land- 
ing. The operation of this equipment 
is explained, as well as the Army’s 
glider-pilot training program and the 
relation of these developments to 
postwar commercial operations. 
American Aviation, July, 1942, pages 
4, 12, 2 illus. 


High-Altitude Flying 


Stratosphere Flight. OW. 
Gruberg. This discussion of high- 
altitude flight explains its advantages, 
tells its effects on aircraft equip- 
ment, presents the problems connec- 
ted with rarefied air and low pressure, 
and reviews the oxygen requirements 
of the human body. Because of the 
thinner air in higher altitudes, greater 
speed is possible with less expenditure 
of power. Therefore, it is reasoned, 
stratosphere flight is more economical. 
In addition, at that height weather 
changes cease to be an influence, an 
airplane has a wider radius in which to 
find a suitable place in the event of a 
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British Official Photograph 


The pilot’s cockpit and flying controls of the Short Stirling heavy bomber. 


forced landing, and it can also keep 
outside the range of modern anti- 
aircraft guns. Flight, June 11, 1942, 
pages 581, 582, 2 illus. 


History 


Flights of Fancy. Michael Lorent. 
Early efforts to solve the problems 
of flight, many of them fanciful in 
character, are reviewed. Novels and 
other literary and artistic treatments 
of the subject are recalled, some of 
which gave evidence of an under- 
standing of the scientific principles 
upon which are based the recorded 
achievements. Flight, May 28, 1942, 
pages 528, 539, 540, 5 illus. 


Inspection 


Magnetic Inspection of Aircraft 
Steels. Raymond L. Fitch. This 
article opens with a discussion of the 
properties of steels and their alloys 
and the causes of failure. It then ex- 
plains how magnetic inspection is 
applied to the detection of flaws. 
The procedure is detailed, concluding 
with the final steps, which are de- 
magnetizing and washing the parts 
treated. Aero Digest, July, 1942, 
pages 178, 180, 182, 184, 270-272, 19 
illus. 

Inspection of Light Castings. F. A. 
Allen and J. Morgan. This article is 
intended to give guidance in the 
inspection of light alloy castings in 
which there are many possible de- 
fects of a metallurgic nature. 


of defects are investigated and ex- 
plained and suggestions are made for 
the avoidance of such faults. Air- 


Causes . 


craft Production, June, 1942, pages 
424-426, 6 illus. 


Instruments 


German Aircraft Instruments. F. 
Postlethwaite. Instruments recov- 
ered from German aircraft brought 
down in England are described in 
detail. Among them are several in- 
struments made by the Patin and Sie- 
mens firms, including a distant-read- 
ing compass recovered from a Heinkel 
He 111. The instrument may be in- 
stalled in the tail section where the 
magnetic field is comparatively free 
from distortions due to the many fer- 
rous parts of the aircraft. It con- 
sists of a double-pivoted, liquid- 
damped magnet enclosed in a case 
containing an electrical transmitter 
and operates through a closed-circuit 
potentiometer. The compass repeater 
is mounted in the center of the instru- 
ment panel and indicates the mag- 
netic course of the aircraft. The 
Askania distant-reading compass re- 
covered from a Dornier Do 17-P is 
similar but operates pneumatically. 
Details of its components are given. 
Also described are a directional gyro, 
a steering indicator, the Askania 
automatic pilot and the complete 
Heinkel He 111 instrument panel. 
Aircraft Engineering, May, 1942, 
pages 132, 133, 137, 9 illus. 

Swing Your Ship. Detailed instruc- 
tions are given for the adjustment of 
the magnetic compass in an airplane. 
By means of notes connected with a 
drawing of the plane, information is 
given concerning the alignment of the 
airplane on a compass rose, and dia- 
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grammatie presentations of the com- 
pass card show how to take the read- 
ings and prepare a preliminary cor- 
rection chart. The directions then 
proceed to show the method of actual 
compensating operations. A typical 
deviation card is reproduced. Air 
Progress, July, 1942, pages 32, 33, 11 
illus. 


Jet Propulsion 


The Future of Rocket Planes. 
Willy Ley. The writer reviews the 
history of the rocket airplane and de- 
scribes experiments in Germany in 
1928 and 1929 when aircraft were first 
actually propelled by rockets. The 
rocket, it is stated, has the great 
advantage of being independent of the 
surrounding air for its movement. 
Its motion is purely a reaction against 
an ejected mass. It is reported that 
the Luftwaffe is now using the rocket to 
facilitate the launching of overloaded 
bombers. The writer believes that 
this form of propulsion will have a 
definite peacetime future. Air Prog- 
ress, July, 1942, pages 28, 29, 73-75, 
7 illus. 

Jet Propulsion. Experiments with 
jet propulsion are being continued in 
Italy, France and Germany. In Italy 
the Caproni-Campini jet-propelled 
airplane successfully flown. 
In France, Ledue of the Breguet 


factory is continuing with develop- 
ment work. In Germany, the inven- 
tor, Max Hahn, is said to be working 
on a Heinkel arrangement. This dif- 
fers fundamentally from the Caproni- 
Campini design inasmuch as_ the 
blower is not driven by a reciprocating 
engine but by means of a gas turbine 
built integrally with the blower. 
In this arrangement the fuel is in- 
jected into a combustion chamber 
through which passes part of the 
compressed air delivered by the 
blower. The flow of the gas mix- 
ture is traced. Interavia, April 8, 
1942, pages 13, 14, 2 illus. 


Maintenance 


Repairing the Tools. Description 
of a maintenance and repair depot 
established in England for the han- 
dling of American aeronautical prod- 
ucts exclusively. Because of the varia- 
tions in engineering standards and 
manufacture, wherever possible Eng- 
lish standard parts and airframes have 
been introduced in the rebuilding of 
American airframes. In addition to 
listing some of these divergences, the 
testing and repair methods utilized 
are outlined. The Aeroplane, May 
15, 1942, pages 564, 565, 4 illus. 

Wartime Maintenance at United. 
William P. Hoare. A survey of the 
facilities and methods of overhaul 
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employed at the United Air Lines 
Cheyenne, Wyo. base. The speed 
and thoroughness employed in the 
periodic checkups of United’s Doug- 
las DC-3 Mainliners, when every 
part of the airplane receives the at- 
tention of specialized departments of 
the maintenance division, are re- 
ported. Aviation, July, 1942, pages 
231, 233, 235, 299, 6 illus. 


Management 


Engineering Liaison Service Is Spe- 
cial Feature in Stepping Up Aviation 
Wartime Production. How ideas of 
plant engineering are disseminated 
to subcontractors by the Produe- 
tion Engineering Liaison Depart- 
ment of Fleetwings, Inc., is related. 
This department functions as an in- 
termediary and coordinator between 
the engineering departments of the 
prime contractors and the manufac- 
turer. Vested with authority from 
both, it can quickly deal with the 
engineering details involved in keep- 
ing production running smoothly, 
handling minor salvage repairs, and 
the numerous other problems that 
usually cause delay and confusion. 
Commercial Aviation, June, 1942, pages 
104, 106, 1 illus. 

Engineering Release for Mass Pro- 
duction. L. N. Pizzuto. A detailed 
account of the Curtiss-Wright Cor- 
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poration’s engineering release system 
operated by electric automatic re- 
cording and accounting machines of 
the International Business Machines 
Corporation. The economies and ef- 
ficiency effected by this system— 
which sets in motion the entire pro- 
duction machinery from material 
requisition to assembly—are surveyed. 
Aviation, July, 1942, pages 108-112, 
7 illus. 

Stock and Production Control at 
Douglas Aircraft. Description of the 
Douglas Aireraft Company’s system 
for maintaining control of the pur- 
chase and manufacture of raw mate- 
rial, parts made and assembled in 
the company’s own plants, and fin- 
ished parts purchased from outside 
vendors. Unlike some systems that 
require a separate record for each 
of the necessary controls—raw mate- 
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rials, production, and stock of fin- 
ished parts—this master materials- 
control record, kept in a bank of 
Kardex visible cabinets, serves all 
three purposes. The procedure fol- 
lowed by Douglas in handling a typi- 
cal item is outlined. Aero Digest, 
July, 1942, pages 108, 111, 112, 114, 
7 illus. 

Salvaging of Scrap Metal. Several 
color-code systems and other methods 
for positive segregation and quick re- 
covery of scrap metals are described. 
Among the procedures detailed are 
those in use at the Wright Aero- 
nautical Corporation, Bell Aircraft 
Corporation, and the Boeing factories. 
The need for drastic conservation and 
meticulous care, and the importance 
of these salvage operations are 
stressed. Aero Digest, July, 1942, 
pages 120, 123, 124, 9 illus. 


Materials 


Springs of Beryllium Copper. Rob- 
ert W. Carson. Beryllium copper is 
discussed as a substitute for tin as a 
material for springs in aircraft con- 
struction, accessories and instruments. 
Its properties and composition are set 
forth and the methods of treating the 
metal are explained, along with ap- 
plications for which .it is suitable. 
Physical constants, typical spring 
design stresses and tolerances are 
tabulated. Aero Digest, July, 1942, 
pages 150, 153, 272, 273, 7 illus. 

The Uses of Plywood in Aircraft. 
Thomas D. Perry. The temporary 
decline in the use of plywood in air- 
craft following its successful applica- 
tion during the first World War is at- 
tributed to the deficiencies in the 
durability of the glues then avail- 
able and to the competition of the 
light metals which are now scarce. 
The more outstanding qualities of ply- 
wood in comparison with metal are 
listed, resin adhesives are described 
and plywood construction methods 
are explained. Factors affecting the 
application of plywood to  aireraft 
construction are considered, as well as 
the manufacturing problems involved. 
It is concluded that the ideal and 
successful airplane of the future will 
combine plywood, metal, fabric and 
other materials. Aero Digest, July, 
1942, pages 200, 205, 206, 9 illus. 

Cold-Rolled Stainless Steels. Rus- 
sell Franks and W. O. Binder. Prop- 
erties of cold-rolled stainless steels 
for lightweight high-strength strue- 
tures such as aireraft parts are de- 
scribed. Some of the more recent im- 
provements obtained by slight altera- 
tions in composition and by heat- 
treating to relieve internal stresses of 


cold work are discussed. Retarding 
factors in the use of such steels include 
lack of information on the stress- 
strain characteristics. Data result- 
ing from previously developed proced- 
ures are given attention, the steels 
considered being listed and comments 
being made on the problems encoun- 
tered in working with the metals. 
Results of tests are presented in text, 
tables and charts. Applications of 
cold-rolled stainless steel in aircraft 
construction are cited. It is con- 
cluded that if the composition and 
percentage of cold reduction are 
properly controlled the steels have 
predictable stress-strain characteris- 
tics and are readily fabricated into 
lightweight high-strength structures. 
Limitations of the tensile strength and 
compressive yield strength are de- 
fined. Aero Digest, July, 1942, pages 
213, 214, 219, 220, 370-372, 9 
illus. 

Selection of Aluminum Alloys and 
Processes for Increased Aircraft Pro- 
duction. Edward Engel. Increased 
production and more efficient results 
are said to be possible when contrac- 
tors for the Army and Navy are al- 
lowed a choice of the suppliers and 
processes of making of aluminum al- 
loys, even though they are not per- 
mitted to select the type of alloys. 
Variations as to comparative machin- 
ing and forming characteristics of 
chemically comparable aluminum al- 
loys are stated to be factors that have 
not been sufficiently considered. 
Practical selection methods based on 
ease of working the alloy are held to 
assure maximum production, lowered 
costs, improved products and other 
benefits, but time-saving is of para- 


mount importance. Processes for 
treating aluminum alloys are com- 
pared. Aero Digest, July, 1942, pages 
223, 224, 372. 

The Present Status of Aircraft 
Finishes. Dr. Myron A. Coler and 
Emmanuel de Nio. This article 
sketches briefly the representative 
current practices in finishing tacti- 
cal and training aircraft and is con- 
cerned primarily with organic fin- 
ishes. General principles are out- 
lined and details are given on the types 
of surfaces and finishes. Finishes for 
fabric and metal exteriors are dis- 
cussed, with special reference to 
camouflage. Engine finishes are also 
included and the specifications of the 
Army and Navy for aeronautical 
finishes are enumerated. Aero Digest, 
July, 1942, pages 254, 263-267. 

Material Handling at Buick. Her- 
bert C. Chase. An outline of the gen- 
eral system of materials handling at 
the Buick plant, the procedures fol- 
lowed and the devices used. It is 
stated that in aircraft engine plants 
the flow of material is complicated 
by the varying sources of supply, the 
time differential between production 
and assembly, and the need for un- 
usual care in handling precision parts. 
Therefore, with one or two excep- 
tions, it is not found feasible to em- 
ploy power-driven conveyors, and 
gravity conveyors are used only in 
some production departments. 
Nearly all of the bulk handling opera- 
tions are done on trailers. These 
trailers are run by means of gasoline 
tractors and can be spotted and 
picked up as required. Aviation, 
July, 1942, pages 148, 149, 151, 309, 
7 illus. 

Blind Rivets. Riveting “blind 
spots’? in the wings and fuselages of 
aircraft is now simplified with a newly 
developed rivet that can be fastened 
entirely from the outside. A tubular 
rivet is passed over a nail that has 
been weakened under the head. It is 
then introduced into the rivet hole 
from the outside and pressed together 
by a pneumatic squeezer. When 
pulled against the shank of the rivet 
blank, the nail head expands it to 
form the inner rivet head, the nail 
head breaking off at the neck auto- 
matically when the operation is com- 
pleted. Popular Science, August, 
1942, page 95, 4 illus. 

Stainless-Steel Airplanes. A brief 
discussion is presented of the use of 
stainless steel for the construction of 
aircraft. Advantages of the metal 
are summarized on the basis of 
weight, ease and cost. of fabrication, 
and durability. The opinion is ex- 
pressed that stainless steel is unlikely 
to supersede aluminum as a material 
for airplanes during the war, but it 
may have an important effect on the 
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‘le United States Army 
calls it the Lockheed P-38 Interceptor Pursuit. 
The English were quick to name it ‘Lightning’. 
By any designation, it's a fighter so fast and so 
maneuverable that it outflies and outpoints its 
enemies. 

Speeding up its construction, strengthening 
its ability to stay in the fight, and simplifying its 
vitally important maintenance, there are thou- 
sands of Elastic Stop Nuts and Fittings built into 
each ship. These fastenings, of many types and 
sizes, all embody the application of a simple and 
sound basic principle . . . the self-acting self- 
gripping action of the non-metallic red Elastic 
Stop locking collar . . . an element which revolu- 
tionized aircraft and industrial fastening methods. 


There are more Elastic Stop Nuts on 
American airplanes, tanks, and other 
war equipment, than all other lock nuts 
combined. 


Fasc STOP NUTS may be the solution to your 
fastening problems. Sample nuts, for testing, 
will be furnished without cost or obligation. 


» Write for folder explaining the 
Elastic Stop self-locking principle. 


ELASTIC STOP NUT CORPORATION 
2364 VAUXHALL ROAD > UNION, NEW JERSEY 
SYMBOL OF SECURITY ... THE RED LOCKING Coy, 


SELF-LOCKING 
140 
AND AIRCRAFT FITTINGS . 
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The light planes of the U-S- Army's “Grass” 
hopper Squadron” must execute vital 
ae | missions with accuracy and dispatch. And a 
Continental Motors Corporation is only 
a of the many jeading engine manufacturers nage 
“aa 1 who use and approve Shell Aviation Fuels jae 
and AeroShell Oils. Preference for Shell 

5 Aviation Products continues tO grow—n0t 
| only among engine manufacturers put 
graining schools, airports and 
ed, 50 West 
50th r 100 Bush 
Street, San Francisco, a. 
ENGINE MANUFACTURERS WHO USE SHELL 
AVIATION propucts INCLUDE: 
Buick Franklin Continentol pratt & whitney 
Menasco studebaker Wright aeronautical Corp: 
Also suppliers t° the U. S- ARMY, 
U. S- NAVY, U. S- MARINE corPs.- 
‘ 
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peacetime future of the industry. 
Time, June 22, 1942, page 62. 


Aluminum Industry. The Cia. 
Brasileira de Aluminio of Sao Paulo 
has been formed and will become the 
nucleus of a Brazilian aluminum in- 
dustry. Its formation is part of a 
plan for self sufficiency of the Brazil- 
jan national economy and at the same 
time offers possibilities for export to 
the United Nations. J/nteravia, April 
15, 1942, page 17. 


Medicine 


Selection of the Parachutist. Capt. 
David E. Thomas, M.C., U.S.A. 
The physical, psychologic and emo- 
tional characteristics necessary for a 
good parachutist are listed. It is 
maintained that to hold at a minimum 
the injuries resulting from parachute 
leaps the avoidance of injury depends 
on a man’s ability to think fast, to 
learn the proper technique, and to 
make his muscles obey his mind. 
It is also said that, since the major- 
ity of injuries sustained by para- 
chutists occur while landing, these 
can usually be traced to inadequate 
technique or faulty physique. The 
Military Surgeon, July, 1942, pages 
81-83. 

Algunas Notas Sobre la Higiene y 
Protecci6n de la Vista en el Aviador 
(Some Notes on the Hygiene and 
Protection of the Eyesight of the 
Aviator). Dr. L. Pescador. An in- 
vestigation of the effects upon the 
eyes of high-altitude flying and of 
aerobatics was undertaken in view 
of the major importance of the sense 
of sight and the constant strain to 
which the pilot’s eyes are subjected 
during flight. It is recommended 
that a thorough examination of the 
eyes be made a part of the fitness test 
and that the visiometer be used. Con- 
struction of the airplane in such a 
way that the pilot has a free range of 
vision is emphasized as a_ neces- 
sity. 

For the hygiene and protection of 
vision the writer suggests a proper diet 
with stress on vitamin A, according 
tothe Jung table. Physical training 
of the eyes is essential in order that 
the eye muscles may be properly ex- 
ercised and any defects should be cor- 
rected during the training period. 
Special attention is given to the pro- 
tection of the eyesight during high- 
altitude flight, where it is essential 
that the retina be supplied with the 
hecessary amount of oxygen. Gog- 
gles are discussed in a special section 
on that subject. 

A description of the effect of com- 
bustion gases on the eyes is included 
and a special map holder is recom- 
mended to enable the pilot to read 
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maps easily. Revista de Aeronautica, 
January, 1942, pages 36-42, 7 illus. 


Metallurgy 


Flame-Hardening. The shorter 
flame-hardening process of heat-treat- 
ing is said to be particularly successful 
because only a small area is heated at 
any one time and this is immediately 
quenched, thereby almost entirely 
eliminating distortion. The process 
is said to be particularly applicable to 
the aircraft industry when used in the 
tool and maintenance departments, 
but it has also proved successful in 
the production branches of other engi- 
neering industries and could un- 
doubtedly be applied to other aircraft 
parts. Methods of using this process 
are described and the properties of 
various steels are tabulated. Air- 
craft Production, June, 1942, pages 
419-423, 12 illus. 

The Drawability of Deep Drawing 
Sheets. Part VI. M. Asimow and 
J. N. Crombie. The concluding in- 
stallment of a lengthy review of many 
factors involved in deep-drawing deals 
with the frictional forces arising from: 
(1) friction between blank and blank 
holder; (2) friction around drawing 
edge; and (3) friction between the 
shell and the land of the die below the 
drawing radius. For the first-men- 
tioned force, substantial differences 
are shown between results obtained 
with the usual small-scale tests em- 
ployed in research and results ob- 
tained in commercial drawing. With 
regard to friction around the drawing 
edge, it is concluded that in the case 
of multiple draws and in commercial 
practice considerable benefit is ob- 
tained by sloping the die and the hold- 
down for the second and third draws. 
The third effect will depend upon the 
normal pressure between the land and 
the piece. Methods for obtaining an 
estimation of the magnitude of the 
forces are explained and comments 
are made on earlier investigations of 
the same forces. 

The matter of lubrication is con- 
sidered, as well as the effect of speed 
on drawability. A summary and con- 
clusions on the entire paper are pre- 
sented under six main headings. 
Heat Treating and Forging, June, 
1942, pages 282-286, 1 illus. 

Non-Ferrous Alloys for Airframes 
and Engines. J. B. Johnson. The 
chief of the materials laboratory at 
the Materiel Center of the Army Air 
Forces presents data in tabular form 
taken from federal and commercial 
specifications for those nonferrous 
alloys that are produced in commer- 


cial quantities. The materials, speci-° 


fication numbers, heat-treatment, 
nominal chemical composition and 
mechanical properties are given for 64 
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items in this classification. In the 
accompanying text it is stated that 
the nonferrous alloys can be divided 
into two classes, including those in 
which the properties are modified by 
cold-work such as rolling, drawing and 
spinning, and those that are subject 
to thermal heat-treatment. Certain 
combinations of these two general 
methods of working are noted. Typi- 
cal uses for these alloys are set forth 
by reference to numbered items in the 
table. Aero Digest, July, 1942, pages 
130, 275. 

Low Carbon Low Alloy Steel in 
Shell Type Aircraft Structures. Ed- 
gar Schmued. The first of a series of 
articles reporting on a research pro- 
gram to investigate the possibilities 
of using relatively inexpensive steel 
in military training aircraft, which was 
written to acquaint the industry 
with the work done and to enlist its 
cooperation in further development. 
The search for material is recounted, 
with data on various experimental 
constructions and compositions of 
metal and the properties obtained. 
Next came actual substitution of 
steel for strategic materials through 
the production of numerous aircraft 
parts, with further extensions of the 
list suggested. The discussion of 
steel design is divided into two groups 
including design work now in prog- 
ress and proposed redesign for steel. 
This installment takes up steel wings, 
fittings and vertical stabilizers. The 
series will be continued. Aero Digest, 
July, 1942, pages 191, 192, 195, 
196, 199, 370, 17 illus. 

The Training of the Young Metal- 
lurgist. Part III. D. G. P. Pater- 
son. This article, bearing the title 
of Metallic Structure, is one of a series 
of articles on the aspects of metallic 
structure which teaches students of 
metallurgy how to exam ine and inter- 
pret microstructures. The various 
grades of metal sheet are the final 
result of a series of operations includ- 
ing casting, soaking, cogging, rolling, 
normalizing and annealing. This ar- 
ticle refers to the solidification of a 
pure metal, ingots, grinding and 
polishing and other treatments. It 
describes the behavior of metal from 
the moment solidification begins and 
the technique of microexamination. 
Microstructure and x-ray analysis, 
copper-nickel alloys, brasses, hard- 
ening and tempering are also dis- 
cussed. Sheet Metal Industries, June, 
1942, pages 771-781, 786, 24 illus. 

Anodic Coatings on Aluminum. 
H. N. Hill and R. E. Mason. The 
anodic treatment of aluminum and its 
alloys to add resistance to corrosion 
and wear may be accomplished by 
either chemical or electrolytic proc- 
esses. These coatings show brittle- 
ness and have various degrees of 
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hardness depending on the method of 
manufacture used. This article de- 
scribes tests to ascertain whether such 
coatings are sufficiently brittle to be 
used in the “brittle coating’? method 
for indicating strain distributions. 
The tests showed that the oxide 
coatings produced on aluminum al- 
loy by anodic treatment were not 
brittle enough to be so used on the 
surface of a stressed specimen. Cracks 
did not oceur until the material had 
been strained beyond its elastic limit. 
The data show that these coatings are 
extremely elastic in spite of their 
mineral-like hardness. Metals and 
Alloys, June, 1942, pages 972-975, 
3 illus. 

Dangers of Magnesium. Some 
suggestions for shop procedures for 
machining of magnesium alloys. The 
use of coolants, the avoidance of ac- 
cumulated grindings and cuttings 
around the machines, proper goggles 
and protective clothing for operators, 
and precautions to be taken when 
grinding are some of the points con- 
sidered. Canadian Aviation, June, 
1942, pages 65, 66, 90. 


Military Aviation 


Airplane Performance and Strategy. 
Dr. Jerome C. Hunsaker. In a paper 


prepared for the Harvard War Insti- 
tute, the chairman of the National 
Advisory Committee for Aeronautics 
discusses many of the points of air- 
craft design as applied to military 
strategy and the limitations of strat- 
egy as imposed by the perform- 
ance ability of aircraft. He ap- 
proaches the problems as an engineer 
concerned with the development work 
behind present and future airplanes 
and not as a miliary strategist. Draw- 
ing attention to the conflict between 
the necessity for mass production, 
which entails standardization of de- 
sign at the expense of progress and 
the necessity for progress and im- 
provement in design to meet the 
competition of the enemy, it is shown 
that a compromise must be reached. 
This entails the freezing of design 
to a certain extent to permit mass 
production, while research proceeds 
with the development of improve- 
ments. 

The writer goes on to examine the 
tactical requirements that fix special- 
ized types of aircraft and discusses the 
performance limitations imposed on 
them by the existing state of engi- 
neering knowledge. He classifies all 
military aircraft in two broad cate- 
gories—that is, fighters and bombers 
—showing that other types are varia- 
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tions of the two general classes, 
The tactical purposes of the two types 
are dealt with, showing the funda- 
mental requirements for which each 
was created. 

Fighters have three major objec- 
tives, the first being the protection of 
home areas from enemy bombing, 
which led to the development of the 
type known as the interceptor. The 
second function is to meet and oppose 
enemy fighters that may accompany 
bombing expeditions over home terri- 
tory, and the third function is to es- 
cort and protect the bombers of its 
own forces in raids over enemy terri- 
tory. The action, the requirements 
and the limitations of each class of 
work are described. A proposed new 
type of escort fighter or “destroyer” 
airplane is outlined, combining such 
characteristics as long range, speed, 
maneuverability and fire power, some- 
what resembling the functions of the 
naval destroyer. For this it is sug- 
gested that the present design of light 
bombers might be converted and de- 
veloped. 

The writer next considers the 
matter of fire-control devices for 
fighter aircraft, expressing the opin- 
ion that considerable improvement is 
needed since the armament now ayail- 
able for fighter aircraft should be 
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B*A* 30 airplane wing cloth, famous for 
its uniformity, is lighter, stronger and more 
closely woven than other airfoil fabrics. 


WELLINGTON SEARS COMPANY 
65 WORTH STREET 
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“WILDCATS'’’ OVER WAKE ISLAND 
made history for the Marine Corps... as 
they did west of the Gilberts for the Navy. 
This Grumman F4F pursuit ship, which 
can be either carrier- or land-based, has 
already won its service stripes in Democ- 
tacy’s battle. B. F. Goodrich supplies the 
“Wildcat” with Silvertown tires for safer, 
smoother landings whether on the pitch- 


ing deck of an aircraft carrier or ona shell- i | Ne ae 
torn military field. Grumman has long 

been making fine ships for our Navy and 

so this month B. F. 

Goodrich salutes 


Grumman, maker The Navy flies with 


of the fast F4F pur- 
suit known as the ® 
“Wildcat.” le 'Goodric 
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Synthetic Rubber that conducts electricity 
lengthens life of De-Icers! 


ATURAL RUBBER is a poor conductor of elec- 
N tricity, and when such an insulator is moved 
rapidly through the atmosphere, static electricity is 
generated on its surface. Back in the years of early 
De-Icer development, thousands of volts accumu- 
lated on the De-Icer surface and could not be dissi- 
pated. In fact, the easiest way it could manage was 
to puncture a hole in the De-Icer surface and go to 
the metal wing beneath. 


De-Icers operate by being inflated with air, caus- 
ing them to pulsate and crack the ice so that it can 
be carried away in the airstream. The static-made 
holes naturally shortened De-Icer life. 


So B. F. Goodrich engineers tackled the problem. 
They developed a synthetic rubber coating which 
would conduct electricity more readily. They sprayed 
a thin layer of this material on a polished metal sur- 


The Na 

sail the 

' Goodrict 

When the finished De-Icer was removed, ready for dae 
installation, it was protected against static punctures. particula 
Electrostatic charges no longer accumulate on much on 


De-Icers, giving them added service life. Radio re- 
ception, too, is improved, since the static is silently 
dissipated. 

Other advantages were gained by the addition of 
this synthetic layer. Perhaps the most important is 
the added protection from sunlight and from oil 
thrown back from the motors. That fact adds even 
more service life to today’s De-Icers. Another ex- 
ample of B. F. Goodrich research! 

Designers and engineers are invited to write for 
the new De-Icer Handbook, a technical data book 
especially written for their help. For information on 
De-Icers and other products, ask for our 


general catalog. The B. F. Goodrich Co., ely 


face and then built the De-Icer against this film. Aeronautical Division, Akron, Ohio. ~ ’, 
MAKERS OF B. F. GOODRICH TIRES AND OVER 80 RUBBER %. : 
AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES me 
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! 
Gold Foil Test, as simple as any performed in 
a high school physics class, demonstrates whether 
each De-Icer allows an electrical charge to pass 
over it. When the charged electroscope touches 
the De-Icer, the gold foil moves only if the charge 
is conducted away over the surface of the De-Icer. 
Recently B. F. Goodrich has developed an improved 
conductive surface that has increased flexibility / 
and conductivity. As a result, the De-Icers’ pulsating 
tubes have still greater recovery and longer life. 
Diagrammatic method 
by which we measure the 
electrical resistance of a 
De-Icer and determine its 
conductivity. 
The Navy’s PB2Y-2 is just one of the ships that 
sail the skyways for Uncle Sam, equipped with B. F. 
Goodrich De-Icers to give fullest protection in all kinds 
ady for of weather. The static-conducting De-Icer surface is 
aCtUres. particularly important to these boats that depend so 
late on much on efficient radio performance. 
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TINY TRAINERS AND 4-MOTOR BOMBERS 
are doing their “ground work” on B. F. Goodrich Silvertown 
Tires. These tires have been developed to help pilots make 
safer, smoother take-offs and landings. Their rugged construc- 
tion makes them especially well suited for today’s military 
operations. Their dependability makes them the choice of 
America’s leading commercial airlines. Airplane Silvertowns 
are available with both smooth and non-skid tread designs. 


GROUND -CONTROL 


is achieved by planes 
equipped with B. F. 
Goodrich Expander 
Tube Brakes. Applica- 
tion of the brake 
causes braking fluid to 
fill a synthetic rubber 
expander tube. This 
tube expands forcing 
the brake blocks into 
even contact with the 
entire circumference 
of the brake drum, 
bringing the plane to 
a smooth, safer stop. 


NOTEBOOK 


BEACHING GEAR 
tires, tubes, and brake tubes 
are made by B. F. Goodrict 
for sea planes. This equ? 
ment makes it easier © 
draw a plane out of th 
water by making it unnet 
essary to use a dolly. Mat} 
important military plane: 
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able to make accurate hits at a dis- 
tance of a mile or more, whereas, in 
practice, this has not been ap- 
proached. Combats up to the pres- 
ent have been conducted at close 
range. The need for further develop- 
ment of special equipment for night 
fighting is also stressed. The fur- 
ther specialization needed for navy 
fighters is outlined in view of the 
requirement for fighter cruising range 
and slower landing speed than is 
needed for land-based aircraft. 

Turning to the subject of bombers, 
the limitations and advantages of the 
three principal types are discussed. 
The limitations of medium bombers 
are imposed by the defensive meas- 
ures against them such as_ the 
enemy's fighters and antiaircraft artil- 
lery. These were the factors that 
forced the change from day to night 
bombing and the system of scattered 
or area bombing involving heavy 
civilian casualties. The advantages 
of the heavy bomber include long 
range and high altitude and, with the 
use of bomb sights, it can hit a target 
accurately. 

In night operations the heavy 
bomber can reach its objective by cir- 
cuitous routes to avoid defenses, ac- 
complish its objectives and get away. 
The heavy bomber has the further 
advantage of being able to carry 
more defensive armament. Its dis- 
advantages are its great cost, as well 
as the cost and time needed for train- 
ing air and ground crews and the 
cost and vulnerability of ground 
maintenance organizations. 

In a similar manner the advan- 
tages and disadvantages of dive and 
attack bombers are discussed, the 
former including great accuracy in 
bombing provided there is not too 
much opposition from the target. 
The dive bomber is said to be especi- 
ally good for attacking ships, trans- 
port trains and troops in the open. 

A general discussion is then taken 
up of troop-transport aircraft, new 
types of engines, turbines, wings and 
other indivudal design problems. The 
conclusion is reached that the tactical 
requirements do not determine the 
kind of airplane to be designed but 
that the performance of available 
airplanes determines tactical ideas. 
When performance limitations are 
lifted, tactical ideas can be changed. 
The basic plans for military strategy 
can largely be forecast and are dis- 
closed by the kind of aireraft de- 
Veloped to meet these evolutions. 
Harvard War Institute, June, 1942. 

Enthusiasm Outweighs Air Facts. 
An attempt is made to compare 
American and British bombers in a 
short article based on comments 
from the Sydney daily press. The 
statement is made that British heavy 
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bombers are more heavily armed 
than two American four - engined 
types, but it is added that the official 
ban on information about the equip- 
ment and performance of the latest 
versions of warplanes makes it im- 
possible to make an exact compari- 
son of the aircraft in question. The 
article implies, however, that British 
types have higher performance. The 
Motor in Australia and Flying, March, 
1942, page 11. 

Identification of American War- 
planes. Unit insignia and _ aircraft 
designations of American war planes 
are listed and explained for Aus- 
tralian readers who are now becoming 
familiar with military machines from 
the United States. It is pointed out 
that the insignia of Australian squad- 
rons have not yet been officially re- 
vealed, and the article expresses 
curiosity and interest in learning what 
they are. The Motor in Australia and 
Flying, January, 1942, page 13. 

Where Canadian Warbirds Excel. 
A short article based on comments 
from the daily press indicates that 
Canada is again the leading air 
power of the British Dominions. 
Mention is also made of the sports- 
manship that has been demonstrated 
by the Dominion air forces. The 
Motor in Australia Flying, 
March, 1942, page 15. 

Coastal Patrols. Leonard Engel. 
Operations of the coastal patrols 
maintained by the Royal Canadian 
Air Force in conjunction with United 
States units are depicted. Divided 
into two separate commands, the 
patrols cover the Atlantic and Pacific 
coasts of the Dominion. The bases 
are not fully revealed, but informa- 
tion is given on how the patrols oper- 
ate and the aircraft they use. Air 
News, July, 1942, pages 16-18, 16 
illus. 

Flygvapnets Utveckling (Develop- 
ment of the Swedish Air Arm). B. 
Lindskog. The development of the 
Swedish Air Force is reviewed from 
1912 to the present. The difficulties 
encountered during the course of its 
development are traced and sum- 
marized. In its present form the or- 
ganization is said to be a well-trained 
and well-equipped fighting unit. The 
article describes the organization of 
the nation’s air force, but figures are 
not revealed. Flygning, November, 
1941, No. 21, pages 6-9, 9 illus. 

My Notebook on Japan. Charles 
Healy Day. The writer, recently re- 
turned after four years in China, de- 
scribes Japanese war planes as he saw 
them. He states that the trend in 
Japanese aviation is toward simplicity 
in design, construction and_ flying. 
He considers their aircraft to be well 
built, though the construction is light 
and simple. The fighting types are 
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extremely maneuverable and the en- 
gines, many copied from American 
types, are reliable. He states that 
the Japanese are excellent pilots but 
that their racial characteristics make 
them regimentalists, which can mean 
disaster when a leader is lost. Their 
bombing, he claims, has been in- 
accurate but has improved during 
recent months. They depend more 
on mass bombing than on precision 
bombing. Air Progress, July, 1942, 
pages 14-16, 79, 80, 8 illus. 
Commercial Airlines Earn U. S. 
Army’s High Tribute. In an account 
of the services rendered by the facili- 
ties turned over to the Army by the 
commercial air lines, praise is given 
to the efficient operation of the fleet. 
The use of existing air-line aircraft 
and equipment for maintenance, over- 
haul and communications and of air- 
line personnel has made possible the 
solution of problems of war trans- 
portation that otherwise would have 
required costly and inefficient dupli- 
cation. The total of more than 1,- 
000,000 Ibs. of military freight now 
flown per week is four times the 
amount handled by approximately the 
same number of airplanes prior to the 
inception of the Contract Air Cargo 
system by the Army Air Forces. 
About 100 commercial air-line planes 
are in service under a schedule calling 
for each contract plane to fly an aver- 
age of 10 hours or 1,500 miles per day, 


‘earrying about 3,500 Ibs. of cargo as 


well as military personnel on urgent 
missions. American Aviation, July 1, 
1942, page 9. 

The Functions of Fear in Air 
Fighting. Reprinted from Aeronau- 
tics, this article offers the medical 
theory that fear serves a valuable pur- 
pose in meeting an emergency as a 
protective defense and for increasing 
aggressiveness. The writer explains 
the physiologic basis of this theory and 
shows how it is particularly applicable 
to the exigencies of air combat. Ina 
discussion of bodily responses to 
emotional stimuli, he analyzes fear 
as a quality that helps a fighter 
mobilize his physical resources and 
to fight well, provided he is trained to 
exercise the necessary cortical control. 
Air Facts, July, 1942, pages 20-31, 2 
illus. 

The R.A.F. and the Dive Bomber. 
The case against the dive bomber is 
presented. Reasons are given in sup- 
port of the belief that the German 
Stukas would never have attained the 
success they did in the early cam- 
paigns of the war had they been 
faced with fighter opposition of any 
strength. In giving the Battle of 
Britain as proof of this contention, 
the writer’s view is that had the 
British any dive bombers these would 
have been composed of materials 
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urgently needed for the more neves- 
sary fighters and bombers. Other 
types of bombers are said to have 
many advantages over the dive 
bomber, and the obsolescence of the 
latter is forecast. The Aeropline, 
May 29, 1942, pages 610-612, 9 illus. 

Air Force Construction. Brief 
mention is made of a number of air- 
craft types ordered by the French 
air foree. Among these are the 
Latécoére 298 torpedo bomber, fitted 
with a Hispano-Suiza 12-Y engine, 
of which 30 have been ordered. 
Others include 24 Loire-Nieuport air- 
craft, apparently a derivation of the 
LN 40 dive-bomber type, which are 
being built for the French naval air 
services, and an order for several 
hundred Dewoitine D-520_ single- 
seater fighters fitted with Hispano- 
Suiza 12-Y or 12-Z engines.  /nter- 
avia, April 8, 1942, page 11. 

Five-Year Plan and Air Force. 
The Swedish Riksdag is discussing a 
five-year plan, which, according to this 
article, has not yet been ratified. 
With regard to aviation, the division 
of the 15 wings of the Swedish Air 
Foree into four air brigades has al- 
ready been approved by the Defense 
Minister on behalf of the government. 
Each wing will be divided into four 
squadrons, two of which will be con- 
stantly in operational training; the 
third will train new recruits; and 
the fourth will be reserved for special 
duties. The ground force will be 
divided into five air zones. Consider- 
able expansion of ground facilities is 
included in the plan. /nteravia, April 
15, 1942, page 22. 

La Nueva Mentalidad (The New 
Conception). Antonio de Rueda. 
It is indicated that in earlier years 
when military aviation was in the 
process of development limitations 
were imposed by the output of avail- 
able aircraft engines and the radius 
of action of the airplanes which 
could be built. This factor stood in 
the way of the development of a true 
aerial strategy but now, with the 
high degree of development attained 
by engines and airplanes of the 
present time, consideration must be 
given to aviation as an independent 
service and as a special arm acquiring 
a status of its own. 

To foster the development of alr 
mindedness in the people, it is recom- 
mended that the youth of the nation 
be given education in aeronautical 
matters as was done in Germany. 
The building of model airplanes 
should be promoted, and training 
centers for gliding should be increased. 
Revista de Aeronautica, January, 1942, 
pages 7, 8, 1 illus. 

The Best Airplane. Comments are 
made on the performance of tlie vat 
ous types of military and naval alt 
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craft, based on published reports of 
their activities on the many fronts 
of the war. Comparisons are drawn 
between United States aircraft and 
those of the enemy nations. Time, 
June 22, 1942, pages 49-51, 5 illus. 

Views on the R.A.F. Dick Rouzie. 
A representative of the Boeing com- 
pany—in England to advise the Brit- 
ish on the maintenance and operation 
of Flying Fortresses and to observe 
the Fortresses on the firing line— 
gives his opinion on several phases of 
Royal Air Force personnel, equip- 
ment and operation. The Poles re- 
ceive congratulatory mention from 
him as an especially valiant di- 
vision of the Royal Air Force while 
he depicts their fighting characteris- 
tics. He tells of the part taken by 
the Blenheims, low-level bombers in 
the defense of Britain and _ briefly 
describes the departure and return of 
bomber crews. Western Flying, June, 
1942, pages 36, 37, 4 illus. 

Hangar Flying. Eddie Wells. 
Warning pilots newly graduated into 
the military services that their days 
of learning are not finished but have 
just begun, the writer offers some 
suggestions on how to supplement 
their knowledge. Extensive instru- 
ment flying and study of meteorology 
arerecommended. He charges that a 
large percentage of military flying 
accidents is due to irresponsibility 
but states that another cause for the 
accident rate is the lack of oppor- 
tunity for young pursuit pilots to be- 
come acclimated to fighters before 
they are expected to fly them in actual 
combat service. To counteract the 
latter it is recommended that the 
Army and Navy provide two-place 
types for training, as near as possible 
in performance to the current single- 
place fighters. An Army accident 
intelligence service similar to the 
Civil Aeronautics Board reports of 
civil air accidents is also advocated. 
The Sportsman Pilot, June 15, 1942, 
pages 24, 25, 40, 1 illus. 

More About the ATA. Flight Capt. 
Stewart Keith Jopp. This article re- 
lates the formation and development 
of the British Air Transport Auxiliary, 
deseribes its functions and organiza- 
tion and offers evidence of the value 
and ability of nonmilitary pilots in 
the war effort. Established  origi- 
nally as a temporary body to aid the 
Royal Air Force in ferrying airplanes, 
the A.T.A. saw overseas service in the 
Battle of France, expanded during the 
Battle of Britain, and is now an ad- 
Junet of the British air services with 
training schools of its own. Reasons 
given for its sueeess are: the A.T.A. 
had a skeleton plan for ferrying air- 
craft which the R.A.F. had not; it is 
& flexible organization capable of 
meeting changing needs; it had the 
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advantage of management experience 
because it was an offshoot of British 
Overseas Airways. Particularly com- 
mended is the record of the Auxiliary’s 
women members. Details are also 
given regarding the progression of 
training in A.T.A. schools from the 
piloting of light planes to the most 
complex military airplanes. The 
Sportsman Pilot, June 15, 1942, pages 
13, 32, 38, 1 illus. 

Aerial Observations. A plea for the 
immediate and complete utilization of 
the Civil Air Patrol for auxiliary and 
military purposes. Besides coastal 
patrol work, the Civil Air Patrol’s 
potentialities for other tasks are indi- 
cated. Such tasks include:  trans- 
portation of personnel, important 
papers blueprints, urgently 
needed parts and samples; forest 
patrol; aerial ambulance service; 
sleeve target towing and other similar 
special services for the Army and 
Navy; and supplementing the re- 
cently curtailed scheduled air trans- 
portation. It is proposed that the 
Ground Forces establish a training 
plan for conditioning of currently certi- 
fied pilots now in the ground arms and 
for the training of new men to do the 
special kinds of flying they require. 
The Sportsman Pilot, June 15, 1942, 
pages 5, 46, 1 illus. 

How Chennault Kills Japs. Wil- 
liam Clemmens. Included in this biog- 
raphy of Gen. Claire L. Chennault 
and the amazing record of his Ameri- 
ean Volunteer Group in China is an 
interpretation of the Chennault sys- 
tem of combat flying based on group 
precision and team work. The article 
relates how this military tactician 
applied his background of school teach- 
ing to the analysis of Japanese equip- 
ment and methods of fighting before 
evolving a plan for defeating them. 
It also describes how successful this 
plan was, as evidenced by the battles 
of the A.V.G. against great odds in 
China and Burma. 

General Chennault taught the pilots 
in his squadron to attack by teams in 
wide, weaving movements from above 
and below. His pattern of action 
was based on five points: never at- 
tack alone, but always in teams; get 
there first and know where the enemy 
is to be met; make fire count; don’t 
try to get them all at once, strike once 
and head for home; don’t wait to see 
what will happen next. Collier’s, July 
4, 1942, pages 16, 58-60, 3 illus. 


Model Airplanes 


Make Your Own Model! The first 
of a series of articles for modelers de- 
scribes the Bristol Beaufort bomber 
reconnaissance monoplane, which was 
chosen as the first of the British Em- 
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pire’s first-line war planes to be built 
in Australia. At the outset, the ar- 
ticle states, every part was imported 
for the construction of the Australian 
Beauforts, but now practically every- 
thing, including the engines, is built 
in Australia. Outline drawings are 
reproduced to assist the model builder. 
The Motor in Australia and Flying, 
February, 1942, pages 12, 138, 3 
illus. 

The second of this series giving 
line drawings to permit the making of 
models of Allied war planes. In this 
article the Bell Airacobra fighter is 
described and compared with the 
British Hurricane and Spitfire fight- 
ers. The Motor in Australia and 
Flying, March, 1942, pages 12, 13, 3 
illus. 


Naval Aviation 


Naval Commanders Take to the Air. 
Commanders of the United States 
Navy have moved from the bridges of 
battleships to the cockpits of a hun- 
dred noncombat airplanes in meeting 
the new tactical problems involved 
in Naval operations covering 70 per 
cent of the world. An account is 
given of the equipment used, which 
ranges from small single - engined 
planes for individual commanders to 
large transports kept at the disposal of 
admirals to move their entire staffs. 
The various types of aircraft assigned 
to specific duties are described. Air 
News, July, 1942, pages 23-25, 18 
illus. 

Air Sea Rescue. A series of photo- 
graphs depicts how the R.A.F. res- 
cues airmen forced down at sea. 
When located by a plane sent out for 
the purpose the airman is either 
picked up by a Walrus flying boat or, 
if weather conditions do not permit 
the Walrus to light safely, a launch. 
If necessary, arubber dinghy, food and 
water are dropped to the man in dis- 
tress to serve until the rescue boat is 
able to reach him. Flight, June 4, 
1942, pages 562, 563, 8 illus. 

Striking Results. “Fougueux.” 
The torpedo striking force of the 
British Fleet Air Arm is claimed as 
one of the forces which has paid the 
greatest dividends. Stating that an 
analysis of attack results over a long 
period indicates that the torpedo ap- 
pears to have an immeasurably greater 
degree of success than the bomb, the 
torpedo’s effectiveness is evaluated 
on two points: ability for crippling 
the enemy at sea and for attacking the 
enemy in harbor if he refuses to 
come out to sea. In reporting on the 
amount of tanker shipping destroyed 
by aerial-launched torpedoes, the far- 
reaching importance of sinking a 
tanker is depicted by a translation 
into various figures, such as the num- 
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ber of ships that might have been 
fueled, the number of aircraft, ete. 

The article includes a tabulation on 
Allied and Axis torpedo aircraft, 
giving the main data on 18 types. 
The planes listed are: Bristol Beau- 
fort, Fairey Swordfish, Fairey Alba- 
core, Douglas Devastator (TBD-1), 
Fokker T 8W, Latécoére 293, Dor- 
nier Do 22, Heinkel He 115, Heinkel 
He 111 K.Mk.V, Arado 95, Fieseler 
167, Cant 506B, Fiat BR 20, Savoia 
Marchetti 94, Caproni 312 I.S., Kawa- 
nishi 97, Nakajima 96 (Navy), and 
Mitsubishi 97. Flight, June 11, 1942, 
pages 583-585, 4 illus. 

Hitler’s Latest Weapon. Fred 
Lamoreux. The prediction is made 
that Germany will soon make exten- 
sive use of water-based torpedo planes. 
Reviewing the record of torpedo 
planes and comparing their effective- 
ness with that of submarines, de- 
stroyers, and dive bombers, it is 
stated that the obstacle that pre- 
vented their greater use in the past 
was their lack of range. However, 
it is reasoned, the Germans can now 
station torpedo-carrying seaplanes in 
the bays and fjords of northern Nor- 
way to attack convoys to Russian 
Arctic ports. Aviation, July, 1942, 
pages 243, 245, 4 illus. 

Blimps Will Attempt to Clear Tropic 
Seas of Submarine Menace. Doris 
8. Hunt. The importance of a blimp 
patrol to help clear the Caribbean area 
of submarines is stressed in this de- 
scription of the newly established 
United States Naval Air Station at 
Richmond, Fla. In addition to de- 
tails about the physical construction 
of the base, a brief discussion is 
given about the usefulness of the 
blimp, its history, and its develop- 
ment. U.S. Air Services, July, 1942, 
pages 23, 25, 2 illus. 

Torpedo-Bombers. The Fairey 
Swordfish torpedo bomber of the 
British Fleet Air Arm is to be re- 
placed by the somewhat faster Fairey 
Albacore torpedo-spotter-reconnais- 
sance biplane, according to reports. 
The Albacore, it is understood, will be 
replaced by a more powerful and 
much faster torpedo bomber in the 
future. The new type has been 
under development for some time and 
is now said to be in production. 
Interavia, April 8, 1942, page 15. 

La Guerre Aero-navale. (Naval 
Air War.) E. J. Sudan. The 
principal types of torpedo planes used 
by both Allied and Axis air forces 
are briefly described together with 
Some notes on the history of this type 
of specialized aviation. The writer 
credits the Italian engineer, Guidoni, 
as being the first to test the airplane 
48 a torpedo carrier but states that the 
English were the first to develop the 
airplane for this purpose. In 1913 
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The Boeing Sea Ranger, a new long-range experimental flying boat, produced for, 


and designated by, the U.S. Navy as the X PBB-1. 


This plane is expected to have a 


longer range and to carry a greater bomb load than any naval plane now in service. 


the English developed an airplane 
capable of carrying a torpedo weigh- 
ing 350 kg. but it was unsuccessful 
owing to take-off difficulties. In 1917 
the Sopwith Cuckoo, a light biplane 
with a Hispano-Suiza 220-hp. engine, 
was more successful. In this war the 
Germans were at first disinterested in 
the torpedo plane until the successes 
of British, Italian and Japanese 
planes revived their interest. Two 
long-range types are now being used 
by the German forces, in addition to 
several smaller types. Schweizer 
Aéro Revue Suisse, March, 1942, pages 
116, 117, d5illus. 


Parachutes 


Combat Crews Face New Risks in 
Parachute Jumps. James Peck. 
Means for the escape of pilots and 
other members of air crews prepara- 
tory to descent by parachute are dis- 
cussed. The hazards encountered in 
jumping from modern airplanes and 
in opening the parachute are consid- 
ered, as well as the forces acting on the 
parachute and on the man. Provi- 
sions must be made for a supply of 
oxygen for descents from high alti- 
tudes. The effects of delayed para- 
chute opening are considered along 
with the techniques of landing and the 
different conditions prevailing for 
mass jumping by airborne troops. 
Air News, July, 1942, pages 26-28, 10 
illus. 

Bail-Out Bottle. Alvin V. Heller. 
Description of a method, developed 


by the Flight Test Section of the Cur- 
tiss-Wright Corporation, for carrying 
an emergency oxygen supply to be 
used while parachuting from an air- 
plane. Western Flying, June, 1942, 
page 438, 1 illus. 


Personalities 


Boss of 15 Factories. Ansel E. 
Talbert. The Story of Guy Vaughan 
and how he rose to become president 
of the Curtiss-Wright Corporation is 
told in a human-interest narrative. 
The career of Guy Vaughan is closely 
linked to the development of the 
Curtiss-Wright Corporation, and the 
biographic sketch contains notes on 
the history of this vast enterprise. 
Air Progress, July, 1942, pages 7, 
71-73, 3illus. 


Personnel 


Adapting Labor to the Aviation 
Industry. Chester S. Ricker. The 
policy of building a productive organi- 
zation out of raw labor material is 
the N. A. Woodworth Company’s 
solution to the problem of an ade- 
quate skilled labor supply. This 
article relates how it is done. Manu- 
facturers of precision parts for air- 
craft engines, the company claims 
that four factors are responsible for 
an unusually high production rate 
with ‘green’ labor. The first of 
these is the fact that practically all 
labor is recruited by employees who 
are on the job; the second, the 
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methods the company uses to train 
their own workers; the third and 
fourth, increasing compensation and 
the incentive of upgrading. Aviation, 
July, 1942, pages 130, 137, 300, 7 illus. 

Future of the Aircraft Engineer. 
Gordon H. G. Garbett. On the 
premise that most of the so-called 
aircraft engineers in war production 
today are emergency re-enforcements 
utilized only for subsectioned work, 
the question of a possible shortage of 
skilled men after the war is raised. 
When peacetime development and 
production withdraws all those people 
who have entered the industry for the 
war period, it is asked whether or not 
there will be sufficient engineers of 
first-class caliber to cope with an ex- 
panding business. The method pro- 
posed for anticipating this situation 
is the selection of men in every air- 
craft factory to be trained and given 
the opportunity for varied experience 
necessitated by peacetime progres- 
sion. Flight, May 28, 1942, pages 
542, 543. 

Keep ’Em Buying.” Harold 
Mansfield. Short biographies of the 
Army Air Force men assigned to the 
Boeing Aircraft Company for the 
purpose of seeing that the Flying 
Fortresses are delivered to the Army 
in accordance with specifications. 
These men keep the supply of Govern- 
ment-furnished materials and equip- 
ment flowing into Boeing; they in- 
spect the parts to see that they con- 
form with requirements; they check 
up continually on production sched- 
ules, production methods, assembly 
jigs, and the airplanes themselves 
as they move along the line. After 
the airplane has been finished and 
test-flown by Boeing pilots, Army 
fliers take their turn at the controls 
to test it. Dixie Air News, June, 
1942, pages 8, 9, 24, 2 illus. 

Ireland SOS Air Chief. A brief 
biography of Col. Ray Ireland, chief 
of the air transport operating division 
of the Services of Supply. With a 
long and successful business back- 
ground in the traffic field of civil air 
transport, Colonel Ireland is quali- 
fied for his job of coordinating all 
military and civil air transportation. 
He will determine priorities for per- 
sons and cargo—civil, military, domes- 
tic, and transoceanic. U.S. Air Serv- 
ices, July, 1942, pages 30, 32, 1 illus. 


Plants 


Underground Plant. The Bolinder- 
Muntkell A.B., of Eskilstuna, is es- 
tablishing a factory that is built en- 
tirely underground in rock and is 
being placed at the disposal of the 
aircraft engine industry. It is claimed 
that this type of factory has peace- 
time advantages and that the costs are 
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not much higher than for factories 
on the surface. The life of such 
plants is unlimited and agreeable 
temperatures can be maintained if 
some ventilation is provided during 
thesummer. J/nteravia, April 8, 1942, 
page 17. 


Plastics 


Use of Plastics and Allied Materials 
in Aircraft Construction. George W. 
DeBell. The writer describes the 
qualities and characteristics of ther- 
mosetting materials, thermoplastic 
materials and wood veneer materials 
and the processes of manufacture. 
Aircraft factors affecting design, such 
as temperature, impact strength, 
weight requirements, resistance to 
wear, the coefficient of expansion, 
moisture absorption and the relative 
cost are discussed. The limitations 
of these materials, the tolerances and 
applicable specifications of the Army 
and Navy are described. 

It is suggested that the aircraft 
industry use thermosetting plastics 
in secondary structural and nonstruc- 
tura] applications. Wood veneer ma- 
terials are recommended for such 
subassemblies as bomb-bay doors, 
wheel-well doors, bulkhead doors, 
removable wing tips, table tops, cabi- 
nets and other parts. Journal of the 
Aeronautical Sciences, July, 1942, 
pages 341-349, 1 illus. 

Strength Characteristics of Plastic 
Bonded Plywood. George B. Parsons. 
This article discusses some of the 
advantages of plastic bonded ply- 
wood as a material for aircraft con- 
struction and compiles some of its 
basic strength characteristics. Proc- 
esses of manufacture are explained 
and properties of various woods are 
charted. Equations are established 
for determining the modulus of elas- 
ticity and the strength of aircraft 
woods and other materials are tabu- 
lated. Aero Digest, July, 1942, pages 
160, 162, 165, 273, 8 illus. 

The Use of Glue in Wooden Air- 
craft. J. G. MacDermot. The 
“welding” of wood is discussed, par- 
ticularly with reference to aircraft 
construction. Improvement in gluing 
and the relative strength of aircraft 
plywood to steel are factors credited 
for the progress now made in the ap- 
plication of wood in place of critical 
metals, advantages being high 
strength-weight ratio, impact resist- 
ance, continuity of fiber and rigidity. 
Gluing of wood is compared with 
welding of steel and riveting of other 
aircraft metals, another factor in 
favor of wood being the speed and 
ease of fabrication. Types of glue 
include casein glue, and the phenolic 
and urea resins, the composition, 
uses and tests for which are de- 
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scribed. The composition and prop- 
erties of these bonding agents are ex- 
plained at considerable length. A-ro 
Digest, July, 1942, pages 186, 267 
270. 

Aircraft Program of the Plastics 
Industry. William T. Cruse. The 
history of the plastics industry is 
traced briefly from 1868 and its paral- 
lel growth with the aircraft industry is 
noted, especially since the introduc- 
tion of phenol-formaldehyde molding 
materials in 1907. More than 50 uses 
of plastics in aircraft construction are 
listed. Reviewing the progress made 
in applying extruded plastics to air- 
planes under the extremes of atmos- 
pherie conditions met at present, the 
writer details the work being done to 
establish data on the performance of 
plastics. A technical subcommittee 
has been organized in cooperation 
with the Society of the Plastics In- 
dustry, the functions of which are 
presented in outline form and de- 
scribed in detail. Aero Digest, July, 
1942, pages 226, 228, 231, 13 illus. 

Optical Considerations in the De- 
sign of Transparent Plastic Enclo- 
sures. W. E. Bartoe. It is stated 
that consideration of the physical 
properties of an acrylic plastic such 
as Plexiglas used for transparent en- 
closures in airplanes should not be al- 
lowed to overshadow the basic optical 
considerations. The characteristics 
of transparency and light reflection 
are defined, with explanations of the 
causes of optical defects and of 
means for offsetting them. Aero 
Digest, July, 1942, pages 233, 234, 9 
illus. 

The Development of Plastic Drill 
Jigs and Forming Dies in Aircraft 
Tooling. Saving of time and in- 
creased production are resulting from 
the use of plastic drill jigs and form- 
ing dies, developed from a research 
program undertaken by Lockheed 
and Vega. Although conservation of 
metals was not the only reason for 
the investigation, that has also been 
achieved. The article tells how the 
materials were chosen, the require- 
ments that had to be met, and how 
the advantages of plastics were 
demonstrated and the problems over- 
come. The technique of phenol ace- 
tate is explained. Conclusions 
reached as a result of the experience 
obtained are summarized in a group 
of recommendations for the making 
and treatment of the molds, plasti¢ 
form blocks and baking. Acro Dr 
gest, July, 1942, pages 236, 238, 240, 
242, 244, 19 illus.; Automotive and 
Aviation Industries, July 1, 1942, 
pages 36-41, 72, 10 illus. 

Cloth Laminates for Non-Structural 
Parts. John Delmonte. [nterest 
in fabrics treated with plastic mate 
rials has been reawakened b\ the de- 
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- Wou will see it soon—air transport on a tonnage basis. The 


world will use it...as we now use the airmail. And the big- 
ger ships that are on the way will rely on power by Wright. 
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Speed and more speed, without sacrifice to 
quality—that’s the battle cry on the produc- 
tion front today. And that is one reason why 
Consolidated’s great B-24E, now in quan- 
tity production at the Ford Company’s new 
Willow Run Plant, is assembled with Boots 
Self-Locking Nuts. 

These ingenious fasteners not only cut 
assembly time; they are, in addition, lighter, 
safer, more permanent than old-fashioned nuts. 


BOOTS 


Self-Locking Nuts For Application In All Industries 


HOW BOOTS NUTS SPEED ASSEMBLY ON THE LINE AT WILLOW RUN 


Because they are lighter, they allow for as 
much as 60 pounds greater fuel or ammuni- 
tion capacity on the B-24E. 

Because they are safer, there is no danger 
of loosening by vibration. 

Because they are more permanent, they 
literally “out-last the plane.” 

Boots one-piece, all-metal, self-locking 
nuts pass the rigid test of the Army, Navy, 
and Civil Aeronautics Authority. 


Boots Midget Anchor Nuts are a recent develop- 
ment, embodying the Boots Self-Locking principle. 
Specifically designed for application where space 


is limited. Write for new catalogue . . . Corre- 
spondence should be directed to General Office, 
not to factories. 


BOOTS AIRCRAFT NUT CORPORATION *® GENERAL OFFICES, NEW CANAAN, CONNECTIC 
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Seth: B-24E, “Liberator” now produced by Consolidated and Ford, is fabricated with Boots Self-Locking Nuts thi 
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velopment of new types of plastics and 
by the necessity for replacing strate- 
gic materials heretofore employed in 
nonstructural parts. These new cloth 
laminates are noteworthy because 
their formation requires little or no 
pressure, and for some materials no 
heat is needed. Forms for shaping 
them are readily made or existing 
forms may be used. Specifications 
are given for the selection of the 
fabric and the plastic material—the 
two elements from which cloth lami- 
nates are built up. Methods of finish- 
ing the material and its physical 
properties are set forth and represen- 
tative applications are reviewed. 
Aero Digest, July, 1942, pages 247, 
248, 2 illus. 

Properties of Plastics Used by the 
Aviation Industry. Two pages of 
tabulated data are presented, based 
on information supplied by the manu- 
facturers, as a guide for engineers in 
determining the availability of repre- 
sentative plastics for various aero- 
nautical applications. Aero Digest, 
July, 1942, pages 250, 252. 

Mar Resistance of Plastics. Ladi- 
slav Boor. That particular aspect of 
plastic material which is tentatively 
designated as ‘‘mar resistance’ is 
studied by means of tests in which 
abrasives are allowed to fall against a 
test surface. Different amounts of 
abrasive materials are made to drop 
upon and flow across the test surface 
through an instrument called an 
abrader, the construction and opera- 
tion of which are explained. The 
resultant lowering of the gloss on the 
surface is evaluated by means of an 
optical glossmeter, the construction 
and functions of which are also de- 
scribed. From these tests compara- 
tive values are established for various 
plastic and nonplastic materials. 
Data obtained through these tests 
on a series of plastic materials by 
three laboratories are presented, and 
comparisons are made of their rela- 
tive rating by different test methods. 
Results are tabulated and charted and 
photomicrographs are reproduced. 
A.S.T.M. Preprint, June, 1942. 

Plastics—The Aladdin’s Lamp of 
Aviation. Lawrence Smithline. The 
writer describes the advantages of 
plastic airplanes. The absence of 
rivets represents a weight-saving and a 
gain in speed. The plastic airplane 
has a somewhat improved strength- 
weight ratio, and greater structural 
efficiency permits a thinner wing. 
It is also fire-resistant. Plastie con- 
struction is explained for the layman 
and the methods of molding are de- 
scribed. Air Progress, July, 1942, 
pages 26, 27, 75-77, 6 illus. 

Plywood, Plastics Replace Scarce 
Metals in Trainers. ' Efforts to 
eliminate strategie materials in all 
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types of aircraft except combat ma- 
chines are briefly described. Wooden 
fuel tanks are being used in a training 
plane for the first time in the history 
of the industry. Various other sub- 
stitutions and alterations in the 
metal parts of basic trainers are men- 
tioned. An example is given of the 
reduction of total metal content to 
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only 13 per cent of the gross air- 
frame weight and of the metal basic 
structure to 97 lbs. or 1.6 per cent in 
the Beechcraft AT-10 trainer. Com- 
binations of plywood and steel are 
expected to eliminate 75 per cent by 
weight of aluminum alloy needed in 
trainers. American Aviation, June 
15, 1942, page 40, 1 illus. 


Production 


War Production of Aircraft. A re- 
port on the joint meeting of the De- 
troit Section, Society of Automotive 
Engineers and the Engineering So- 
ciety of Detroit. An exhibit, fur- 
nished by the Ford Motor Company, 
showed the development of the air- 
plane engine from the third Wright 
Brothers’ four-cylinder model to the 
latest supercharged Pratt & Whitney 
type built by Ford and indicated how 
the automobile industry has been 
converted to aircraft production. The 
comprehensive subject of “Our War 
Production Effort in Aircraft’? was 
covered by Theodore P. Wright who, 
in conclusion, said that this nation’s 
output of airplanes would more than 
double that of the Axis in 1943. J. 
Dolza presented a paper on the theory 
and test methods used by Allison 
Division of General Motors Corp., 
while H. C. Karcher of the same or- 
ganization told how the actual alti- 
tude flight performances compared 
with the theoretic and test chamber 
results. A paper presented by W. G. 
Ovens of Wright Aeronautical Cor- 
poration gave an analysis of the 
Mitsubishi-Kinsei I radial air-cooled 
engine. Aviation, July, 1942, pages 
104-107, 323, 324, 7 illus. 

Work Simplification Can Speed War 
Production. Allen H. Morgenen. 
Ideas are advanced on how to in- 
crease the productivity of available 
man-hours. Fundamentals of mo- 
tion economy, location of all tools 
within normal working areas, rotation 
of machines, etc., are suggested. 
It is maintained that application of 
work simplification principles can 
step up war production by 50 per cent 
without increasing working hours, 
amount of labor personnel, or ma- 
chines. In discussing some of the 
reasons for resistance to timesaving 
innovations, it is advised that em- 
ployees be shown how to save time, 
energy, and materials and that they 
be given recognition for doing so. 
Aviation, July, 1942, pages 116-119, 
310, 313, 314, 11 illus. 

Lockheed Expediter System. Har- 
vey C. Christen. Details are given 
on the system used-at Lockheed for 
helping to break production bottle 


necks and ironing out the unforeseen 
difficulties that arise with every job. 
Known as expediters, the men who 
do this work are selected for their ex- 
perience in various departments. 
Each one is a specialist in his own 
field but is thoroughly familiar with 
the entire Lockheed production rou- 
tine. The article follows the course 
of the men through the solutions of 
sometypical problems. Aviation, July, 
1942, pages 122, 124, 317, 318, 321, 
4 illus. 

Survey of Multiple Shift Opera- 
tions..... John Foster, Jr. A re- 
port on the survey made by Aviation 
to test the results of 24-hour-a-day 
plant operation. In answer to a 
questionnaire they found that physi- 
cal expansion of plants had about 
reached its peak with efforts now 
directed toward an intensive use of 
available facilities; that practically 
all of America’s aircraft factories are 
being worked on a three-shift basis; 
that multiple shift operations have 
presented no insurmountable prob- 
lems; and that the second and third 
shifts are no less efficient than the 
first. In addition to considering the 
problems attendant upon the adding 
of two shifts to the usual eight-hour 
day, the report also indicates how 
much production can be increased 
by added personnel. Aviation, July, 
1942, pages 138, 139, 321, 2 illus. 

Rolls Cylinder Liners Cut from 
Seamless Steel Tubing. This article 
describes in considerable detail the 
processes and machines used in the 
production of cylinder liners for the 
Rolls-Royce engines manufactured by 
the Packard Motor Car Company. 
They are turned from seamless steel 
tubing by a method that is said to 
be economical, using chrome-molyb- 
denum steel (AMS 6380, equivalent to 
S.A.E. 4140) which avoids forging 
operations used in the production 
of many other aircraft engines. Speci- 
fications for the tubing are given 
and the processes are traced, with 
reference to each machine and the 
operations performed. Aviation, July, 
1942, pages 155, 157, 159, 9 illus. 

Forming-By-Drawing. Frohman 
Anderson. Second of two articles 
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FOR 


b AUTOMATIC 
ELECTRIC 


THESE 10 POINTS WIN 
ENGINEERING ACCLAIM 


AVIATION RELAYS 


1. Armature-bearing-pin 
damper spring posi- 
tions armature at all 
times, prevents vibra- 
tion of armature. 


2. Armature-arm damper 
spring prevents false 
operation and exces- 
sive wear of bearing. 


3. Long-lived contacts. 


4. Heavy-duty coil termi- 
nals. 


5. Impregnated coil im- 
pervious to moisture. 
6. Large spring capacity. 
7. Special armature and 
spring bushings of 


heat-resisting phenol 
fibre. 


8. Lock washers on arma- 
ture yoke screws to 
prevent loosening. 


9. Four mounting holes. 


10. Adjustable or fixed 


residual. 


ACH point is an important 

reason why Automatic Elec- 
tric Aviation Relays are the 
choice of engineers for the na- 
tion’s leading makers of aircraft 
and aircraft accessories. Both in 
the air and on the ground, these 
relays have proved to be insur- 
ance against failure, providing 
absolute dependability and long 
life under severe conditions. 


The relay shown above is the 
Type 18, which heads a long 
list of Automatic Electric relays 
now “in active service’ in a 
wide variety of aircraft appli 
cations. 

There’s an Automatic Electric 
relay to serve your needs, no 
matter what your require- 
ments may be. Our new Catalog 
4071-C shows the complete 
range of Automatic Electric re- 
lays and other electric control 
apparatus. 

Write today for your copy. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 


1033 W. Van Buren Street, Chicago, Ill. 


AUTOMATIC — ELECTRIC 


RELAY MAKERS SINCE 1898 
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on the Forming-By-Drawing process 
and machines for the production of 
airframe compound-curved skin pan- 
els. This concluding installment deals 
with the savings in materials, pro- 
duction, time, plant space, storage 
facilities, and power which are gained 
by this method. 

The conservation of sheet metal 
stock by this method is attributed 
to the following qualities: (1) ability 
to utilize entire surface of flat sheet 
except for 1 or 2 in. at the ends; 
(2) ability to form preblanked sheets 
making possible the ‘‘nesting’’ of 
blanks; (3) ability to form sheets of 
unlimited dimensions making it pos- 
sible to have duplicate or dissimilar 
shapes in one operation; (4) tapering 
compound curved panels similar to 
cowlings. requiring cone-section blank 
developments can often be drawn in 
pairs from a rectangular sheet with- 
out waste from curved blank trim 
lines; (5) forming of large panels 
eliminates joint footage, saving extra 
metal required at lap joints, rein- 
foreing strips, and trim-off serap. 
Aviation, July, 1942, pages 162, 163, 
165, 166, 8 illus. 

Fundamentals of Freedom. Eugene 
E. Wilson. The writer describes the 
condition of the American aircraft 
industry prior to the outbreak of the 
present world conflict and tells of 
the expansion of existing aeronautical 
manufacturers and of the conversion 
of the automotive industry. Some of 
the many problems are discussed and 
prophetic mention is made of air 
transportation and of the value of 
the helicopter as a possible vehicle to 
replace the automobile. Southern 
Flight, June, 1942, pages 17, 18, 20-22, 
1 illus. 

Now It Can Be Told. Two years 
ago the Consolidated PBY flying 
boat was taken out of production as 
an obsolete type, but the twin-engined 
type, known in England as the Cata- 
lina, has proved to be so useful and to 
have such good qualities that it has 
been placed in production again. 
The PBY flying boat has given valu- 
able service with the Russians, who 
have built them under license since 
1937, and has been extensively used 
by the British, Canadian, Australian 
and Dutch East Indies air forces. 
Southern Flight, June, 1942, page 25. 

Fortress II in Production. Addi- 
tional information is presented on the 
methods of production of the Boeing 
Flying Fortress, following a deserip- 
tion of the Boeing plant and_ its 
methods appearing in earlier issues. 
The assembly of ,the fuselage and of 
the main planes is covered in this 
article. Aircraft Production, June, 
1942, pages 409-412, 6 illus. 

The Air Force You Are Building. 
A review of the highlights of the 
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A high-speed hand miller developed by Lockheed Aircraft Corporation. Long guides 
on each side of the corrugated fitting hold the bracket mounted on a 50,000 r.p.m. air- 
driven Onsrud motor, while the end-cutting rotor does the job right on the assembly line 


while the wing is being made. 


long-range bomber activities of the 
American forces is presented with 
some comments on the inferiority 
of enemy air equipment. The im- 
portance of the work of every person 
engaged in aircraft production is 
stressed. Wings, June, 1942, pages 
3, 4, 3 illus. 

The Simpler the Job, the Better. 
A. H. Morgensen. The writer gives 
several examples of how the elimina- 
tion of waste motion has been instru- 
mental in speeding up production. 
He states that work done at high 
speed yields perfect results because 
it is accomplished by eliminating the 
unnecessary parts of the job. Work 
done in a hurry, he adds, yields poor 
results because it is done by speeding 
up all parts of the job both neces- 
sary and unnecessary. Wings, June, 
1942, pages 6-8, 10 illus. 

Wing Building Short Cuts. A ser- 
ies of photographs illustrates new 


mass production methods that have 
been developed in the Ford Motor 
Company’s Willow Run bomber plant 
for assembling wings. Fixtures and 
handling equipment for the assembly 
of stringers, spars and bulkheads and 
the fitting of the skin to the wing 
frame are shown. Wings, June, 
1942, pages 12, 13, 8 illus. 

Jig Simplifies Adjustment of Con- 
trol Surfaces. A jig made largely 
from steel tubing with welded joints 
has been developed by Donald Rock- 
wood of the Bell Aireraft Corpora- 
tion for the adjustment of control sur- 
faces. It eliminates the necessity of 
leveling the aircraft and facilitates and 
accelerates the process of adjustment. 
The jig is briefly described and illus- 
trated. Wings, June, 1942, pages 
14, 15, 7 illus. 

Tail Shafts. By planning opera- 
tions to reduce the number of ma- 
chines required for the production of 


ae 
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tail shafts, foremen have been able 
to boost the output of Wright Cyclone 
engines. Some of these methods are 
described in a short article which is 
amply illustrated. Wings, June, 
1942, pages 20, 21, 5illus. 

Motor Car Industry’s Mass-Pro- 
duction Methods Applied to Aircraft. 
Leslie V. Spencer. The problems of 
conversion, production, design and 
materials attendant upon the impress- 
ing of automotive factories into air- 
craft manufacture are surveyed. Itis 
pointed out how two varying tech- 
niques are combining to produce the 
vast numbers of high-caliber air- 
planes that are needed .... the auto- 
mobile manufacturers are learning 
greater accuracy from the airplane 
manufacturers and the airplane manu- 
facturers are learning how to apply 
automobile mass-production methods 
to aircraft. The article states that 
conversion is about completed now 
for the production of the thirteen 
billions of dollars worth of war prod- 
ucts—a large portion of which con- 
sists of aviation items—for which the 
automotive industry has orders on its 
books. The part played by various 
companies—among which are Ford, 
General Motors, Packard and Nash 
Kelvinator—are specifically consid- 
ered. Aero Digest, July, 1942, pages 
73, 74, 76, 82, 87, 88, 379, 380, 17 
illus. 

Britain’s Battle for Aircraft Pro- 
duction. Capt. Oliver Lyttelton. 
The British Minister of Production 
gives a concise report on the produc- 
tion battle being waged by Great 
Britain. He describes briefly how 
the British live and work, controlled 
by the dominating force of maximum 
war production. He tells of the in- 
creases in production of airplanes, 
tanks, guns and ships. Sixty per cent 
of Britain’s national income is being 
poured into the war, he states, and 
aircraft output is double that of last 
year. Aero Digest, July, 1942, pages 
93, 94, 4 illus. 

Relationship of Identification Num- 
bers to Weight and Cost Control. 
Donald R. Watson. Digest of a 
paper delivered by the writer at a So- 
ciety of Aeronautical Weight Engi- 
neers meeting in Chicago. The value 
in weight engineering of using identi- 
fication numbers that, in addition to 
their serial purpose, indicate the clas- 
sification of an article is illustrated. 
Suggestions are also made on how to 
achieve coordination of the various 
departments to save time and obtain 
uniformity. Two tables depict a 
basic selective number chart and a 
typical group subdivision chart. Aero 
Digest, July, 1942, page 106. 

Making and Handling Drop-Ham- 
mer Dies. Chris J. Frey and Stanley 
S$. Kogut. Part 3 of this series on 


drop-hammer methods gives the ap- 
plications and advantages of pure 
zine for dies for forming the soft 
metals but defines its limitations 
when working with harder metals such 
as stainless steel and Duralumin. 
For these, dies are made of aluminum 
alloy or some metal other than zinc. 
The use of Duralumin serap for this 
purpose is described and reeommenda- 
tions are made for the production 
and employment of such dies. Cast 
iron is another material that has a 
place in aircraft drop-hammer work, 
although it is not recommended for 
general aircraft practice. The manu- 
facture and use of duplicate sets of 
dies are suggested for the mainte- 
nance of uniformity and accuracy 
when a large volume of work is to be 
done. Instructions are given for the 
building of devices for lifting and 
transporting dies, loading the drop 
hammers and similar operations. The 
article is to be continued. Aero Di- 
gest, July, 1942, pages 140, 145, 146, 
378, 379, 12 illus. 
Labor-Management Teamwork in 
Aircraft Production. Ralph P. Bell. 
Based on an address by the Director- 
General of Aircraft Production to the 
War Labour Organizing Committee, 
this article gives reasons why 24-hour, 
seven-day-a-week production in Mon- 
treal plants is not feasible. The 
writer also discusses the evidences of 
cooperation between labor and man- 
agement, the efforts that are being 
made to fit workers into aircraft pro- 
duction, shortages in materials, and 
the necessity for better regulation of 
production of accessories. Stating 
that wages and working conditions are 
definitely related to production, he 
claims that low wages paid in some 
auxiliary plants had affected their 
output but that both wages and work- 
ing conditions in the Montreal area 
are good. Supplementing this article 
is a reply by the union, Aircraft 
Lodge No. 712, International Associa- 
tion of Machinists, offering sugges- 
tions for carrying out a program look- 
ing toward full 24-hour, seven-day-a- 
week production. Canadian Aviation, 
June, 1942, pages 63-65, 1 illus. 
Forgings. James E Thompson. A 
detailed description of forgings and 
their production stresses the need for 
simplicity and economy. The funda- 
mental considerations for designing a 
forging are stated to be: (1) that 
the part be divisible by a longitudinal 
“parting line’’ into two portions, with 
all surfaces drafted away from each 
side of this line; (2) that the parting 
line provide either an approximately 
equal volume of metal at each side or 
all the metal on the bottom of the 
parting line; (3) that the forging be 
designed to avoid “backdraft’’ or 
projections to foul the dies and make 
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forging impossible; (4) that highly 
irregular and complicated sections be 
avoided; (5) that the overall dimen- 
sions and weight of the forging be kept 
within the maximum capacity of avail- 
able forge shops. The draft angle, 
fillets and corner radii are discussed at 
length. Information is given on 
proper methods of machining forg- 
ings. Western Flying, June, 1942, 
pages 50, 52, 54, 5 illus. 

Conversion for War. Joseph 
Geschelin. Although this paper is 
not devoted exclusively to the proc- 
esses of manufacturing aircraft and 
other aeronautical equipment, a large 
part of it covers the production of 
airplane engines and aircraft com- 
ponents. The writer discusses the 
difficulties that are being overcome 
in converting automotive plants to 
the production of war equipment and 
compares the production require- 
ments of automobile engines and air- 
plane engines. In addition to the 
mass-production knowledge and ex- 
perience of the automotive industry 
made available for war materials, the 
technical progress applicable to the 
conversion problem is reviewed with 
respect to machine tools, metallurgy, 
materials handling, surface finish, 
gear practice, heat-treatment and 
shot-blasting, all of which factors 
are shown to have been important in 
accomplishing the results attained. 

Examples are given of mass-produc- 
tion methods applied to the building 
of airplane engines. Problems in- 
volved in the making of in-line en- 
gines are presented, as well as those 
connected with the building of mili- 
tary airplanes. The adaptation of the 
conveyor system for handling mate- 
rials and parts is credited with much 
of the improvement in volume of 
output, while the development of 
new techniques by the aircraft indus- 
try is expected to be beneficial to 
other industries. The remainder of 
the paper shows how the avail- 
ability of machine tools and special 
techniques has been responsible for 
the rapid production of other kinds of 
war material and how the lessons of 
war-material production will be help- 
ful after the emergency. S.A.E. 
Journal, July, 1942, pages 276-283, 
11 illus.; Automotive and Aviation 
Industries, July 1, 1942, pages 30-35, 
84, 85, 11 illus. 

Plane Templets Duplicated by 
Etching. F. M. Gabian and W. (hat- 
ten. Engineering loft methods for 
translating design and tooling infor- 
mation to the shop are discussed. 
After defining the two most common 
methods, the writers state that it has 
been found at Northrop Aireraft that 
drafting on vellum combined with 
shop templets is the more fevsible 
practice. Points to be considered in 
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Above the clouds, 
through the screaming sounds of a 
night attack, comes the staccato bark 
of guns. A cannon’s cough pierces 
the rhythmic whine of screaming 
motors. There's a flash of flame. 


Then, Johnny Comes Flying Home. 


Those few seconds flash back seven 
years to the start of the fighter 
plane that has since captured the 
imagination of men, everywhere. It's 
the story of blood, sweat, toil and 
tears through the years when Axis 
danger seemed a fairy story. 


Johnny is flying a heavily armed 
Army Airacobra. It’s generally con- 
sidered the most deadly fighter 
plase on wings. With speed, fire 


power and maneuver- 
ability on his side—with motor aft 
and guns out front—a cannon fir- 
ing through the nose—the odds are 
with Johnny. Much of Aviation’s 
finest skill has been busy for years 
giving Johnny those odds. 


And it’s never too early to say that 
we are looking forward to the day 
when Johnny will 
really come flying 
home, to find his 
place in a new 


world of peace- 
time aviation. 


Stepped up by the 
needs of war, we 


ing HOME 


Night Landing of Cannon-Bearing Airacobra 


of the mass production of planes to 
carry on its commerce and travel in 
the skies. 


But Johnny must have those future 
planes of peace...and when the 
time comes, we at Bell Aircraft will 
be doing our part not to let Johnny 
down. © Bell Aircraft Corporation, 
Buffalo, New York. 
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TOP FLIGHT 


In times of peace, among users of engines requiring magneto ignition. 
the quality of American Bosch has always been regarded as top flight. 
Today this reputation serves the nation well. American Boseh Aviation 
Magnetos are standard on many of America’s mightiest’ warplanes. 
AMERICAN BOSCH CORPORATION, Springfield, Mass. Branches: New York, Cleveland, Detroit, Chicago, San Francisco 
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deciding whether photography, x- 
ray or some other method will result 
in the greatest accuracy and time- 
saving are listed and the advantages of 
the several processes are outlined. 
A method of electrolytic etching per- 
fected by the Northrop company has 
been found to fulfill the requirements 
and it is described in detail, each step 
in the process being followed. Ad- 
vantages are summarized under six 
headings, including exactness of scale, 
durable image, elimination of hand 
cutting, elimination of highly skilled 
labor, low initial equipment cost and 
low operating costs. American 
Machinist, June 25, 1942, pages 676— 
680, 7 illus.; Aviation, July, 1942, 
pages 142, 144, 145, 300, 303, 304, 7 
illus. 


Motor Cars to Munitions. Under 
this general heading, practically this 
entire issue of the American Machinist 
is given to a description of the con- 
version of the leading automobile 
plants for the production of war mate- 
rials. In separate articles, each of 
considerable length, information is 
presented on the steps taken for this 
purpose, as follows: the revamping 
of existing machines at Chrysler Cor- 
poration; the retooling of the Ford 
Motor Company; adequate tooling 
accomplishments at Buick; use of a 
large percentage of old machines at 
Cadillac; improved tooling developed 
at Chevrolet; retraining of personnel 
at Fisher Body; speeding of gun out- 
put at Oldsmobile by subcontracting; 
keeping ahead of cannon schedules at 
Pontiac; extensive training courses at 
Hudson for fuselage production; ap- 
plication of automotive practices to 
airplane propellers by Nash; _ re- 
tooling Packard for aircraft and mar- 
ine engines; revamping assembly 
lines at Studebaker for heavy Army 
trucks; and the complete conversion 
of Willys-Overland for production of 
diversified war equipment. American 
Machinist, July 11, 1942, pages 549- 
612, 108 illus. 


Forging Aluminum Alloys. Herbert 
Chase. Methods used in the produc- 
tion of forgings are described, with 
information on the types of hammers, 
the kinds of stock supplied and the 
systems for lubricating the work in 
progress. It is stated that small 
forgings are produced in board drop 
hammers weighing up to 2,000 Ibs. 
and larger units are forged on steam 
drop hammers. Small parts such as 
small supercharger impellers are pro- 
duced on the former, while propeller 
blades. which are among the largest 
aluminum forgings made, pass 
through a process involving the use of 
forging rolls. Another type of forg- 
Ing, now confined chiefly to small 
parts, is done on toggle presses of 400 


PERIODICALS 


to 500 tons capacity, which exert a 
squeeze rather than an impact. 

This process is covered briefly, 
as well as the heat-treatment meth- 
ods. The article is stated to be only 
an outline of the practice followed in 
several departments of a large plant, 
but many of the operations are shown 
to parallel those in steel-forging 
plants, and it is indicated that alumi- 
num forging will become more general 
in the future. The composition and 
properties of aluminum forging alloys 
are tabulated. American Machinist, 
June 25, 1942, pages 644-647, 4 illus. 

Bombers on Parade. J. M. Gwinn, 
Jr. How the Consolidated B-24 is 
built on a continuous final assembly 
line, with every element that has to do 
with the process moving along with 
the airplanes themselves, is given in 
this survey. Flexibility, mobility and 
the reduction of vulnerability to inter- 
ruption of output through enemy 
damage to the buildings are among 
the advantages claimed for the sys- 
tem. The subdivisions of the line and 
the operations of each section are de- 
scribed in considerable detail, and a 
large chart shows how the subas- 
semblies are brought together and 
carried to completion along the oval- 
shaped conveyor line that runs up 
one side of the building and down 
the other. Sketches give details of 
some of the parts-handling equipment. 
The handiing of deliveries of parts 
and materials is covered, as well as the 
methods of inventory control. Serv- 
ice shops are installed opposite the 
assembly line, including an armament 
room, a hydraulic and oxygen testing 
and inspection laboratory, instru- 
ment department, electrical test room, 
stockrooms, toolrooms, and_ other 
facilities. American Machinist, 
June 25, 1942, pages 659-674, 19 il- 
lus.; Aviation, July, 1942, pages 98- 
103, 323, 19 illus. 

New British Method of Precision 
Pipe Bending Combines Time Saving 
with Interchangeability. Data are 
given on the various processes in- 
volved in the technique of pipe-bend- 
ing methods introduced and developed 
by the Blackburn Aircraft Company 
of England. These methods are said 
to effect a saving in production time, a 
greatly improved degree of precision, 
and interchangeability of the finished 
parts. Bending pipes entirely by 
machine, the technique does not call 
for highly skilled operatives. The 
bending is performed by special dies 
constructed mainly of wood. These 
are actuated in a suitable press— 
hydraulic, pneumatic, or mechani- 
cally operated. Explanations are 
given in detail of the press; jig and 
die principles; double action dies; 
preparation of the pipe, filling it, 
unloading it; process, checking, and 
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finishing operations; cleaning of the 
pipes; and the possible effect of the 
bending process on the thickness of 
the pipe walls. Commercial Aviation, 
June, 1942, pages 79, 80, 82, 84, 86, 24 
illus. 

Fabricating Stainless Exhaust 
Manifolds. H.A.Campbell. One of 
the problems that is apparently giving 
considerable difficulty to subcontrac- 
tors is the forming and welding of 
stainless steel exhaust manifolds for 
aircraft engines. This brief article is 
a check list of points to observe in 
connection with this work and to 
achieve a minimum of rejections. 
The materials used for exhaust mani- 
folds are briefly reviewed, as well as 
methods of sheet metal forming by 
means of drop hammers, toggle 
presses and hydraulic presses, the 
characteristics of which are men- 
tioned. The dies and other equip- 
ment are discussed, and reference is 
made to available books on the sub- 
ject. Metals and Alloys, June, 1942, 
page 980. 

Drop Forging Aircraft Parts. An ar- 
ticle condensed from the magazine 
Steel deals with the materials recom- 
mended for drop forging aircraft parts 
and the properties of various metals. 
The kinds of die blocks most suitable 
for the work are mentioned and cor- 
rect forging procedures are_ briefly 
outlined. Metals and Alloys, June, 
1942, pages 1036, 1038. 


Propellers 


Dynamic Balancing as Applied to 
Transport Aircraft Propellers. Dixon 
Speas and John C. Luttrell. It is 
stated that the problem of obtaining 
dynamically balanced propellers is 
one that has been considered seriously 
only during the past few years. 
This paper deals mostly with prac- 
tical problems as encountered in rou- 
tine airline propeller balancing, as 
well as propeller balancing research. 

It is anticipated that little improve- 
ment can be made in refinement of 
reinstallation procedures for propeller 
domes and propellers of the present- 
day design. For the present, there- 
fore, a propeller balancing method 
that can be applied quickly and easily 
after certain maintenance operations 
must be relied upon. 

It is recommended that every new 
engine and propeller combination be 
so designed that all of the mounting 
dimensions affecting balance can be 
held to the closest possible toler- 
ances. At the same time, a more 
thorough investigation of dynamic 
power plant mounting problems must 
be made for every new propeller-en- 
gine combination. Journal of the 
Aeronautical Sciences, July, 1942, 
pages 334-336, 6 illus. 
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Propeller Blades from Seamless 
Steel Tubing. An account is pre- 
sented of the achievement of mass 
production of propeller blades by 
processing them from one-piece seam- 
less steel tubing. It is said that the 
new steel blades are lighter than 
aluminum in the larger sizes and have 
other superior physical properties. 
They are made of a special chromium- 
molybdenum alloy by a series of hot- 
forging, cold-pressing, machining and 
welding operations. The five stages 
in the formation of the blade from a 
large diameter tube are shown, with 
some of the machines used. Automo- 
tive and Aviation Industries, June 15, 
1942, pages 28, 29, 6 illus. 

Rotol Contra-Rotating Propeller. 
M. W. Bourdon. In a presentation 
of the functions of the feathering, 
constant-speed, contrarotating pro- 
peller, the evolution of this device is 
traced and its operation and con- 
struction are explained. The forces 
overcome and the benefits obtained 
by this development are compared 
with the disadvantage of the increase 
of about 20 per cent in weight, but it 
is held that more than adequate com- 
pensation is secured. Several British 
companies are producing these pro- 
pellers, employing the same underly- 
ing principles but with different 
methods of application. Automotive 
and Aviation Industries, June 15, 
1942, pages 36, 37, 54, 2 illus. 

Government Plant Manufactures 
Propellers in Canada. Details of the 
production of Hamilton Standard 
Propellers by a government-sponsored 
company operated by Canadian Pratt 
& Whitney. It is stated that sources 
of supply for nearly all the compo- 
nents have been developed in Canada 
and that, with virtually no nucleus 
of key men, Canadians have been 
trained to run the new plant. Opera- 
tion of the propeller is not included in 
the description, which is mainly de- 
voted to some of the important ma- 
chining operations on major com- 
ponents. Canadian Aviation, June, 
1942, pages 59-62, 66, 11 illus. 

Propeller Shanks Now Machined 
Faster. A short article describes how 
production has been accelerated at 
the Hamilton Standard Propeller 
plant. Various changes have been 
made to step up the machining rate 
on the shanks of the blades, an opera- 
tion that has required more time 
than some other operations. The 

methods of machining the shanks are 
explained. Wings, June, 1942, pages 
26, 27, 6 illus. 


Radio 


A New Location Recorder. 
planation of an ultrashort-wave wire- 
less system, developed by United 


Air Lines, for the continuous record- 
ing of an aircraft’s location en route. 
The article sketches the background 
of research which produced the system 
and tells how the short-wave equip- 
ment is used for long-range direction 
finding by ground stations. Flight, 
May 14, 1942, pages 482-484, 7 illus. 

Aircraft Radio Guards Forests 
Against Saboteurs. S. R. Winters. 
Description of the KU-R_ aircraft 
radio receiver used by the United 
States Forest Service in fire-spotting 
aircraft. This 30-40 megacycle re- 
ceiver, receiving amplitude-modulated 
signals, is designed to compete with 
frequency modulated systems from 
the standpoint of immunity to pulse- 
type noises. The article also cites 
the additional importance of the 
Forest Service parachute jumpers’ 
work now that they must guard 
against sabotage. Aero Digest, July, 
1942, pages 101, 102, 5 illus. 


Research 


Glenn L. Martin Establishes the 
Minta Martin Aeronautical Endow- 
ment Fund. Announcement of the 
endowment fund for an aeronautical 
research laboratory given by Glenn L. 
Martin to the Institute of the Aero- 
nautical Sciences in the name of his 
mother, Minta Martin. The fund 
amounts to 25,000 shares of stock in 
The Glenn L. Martin Company, with 
a present value of $450,000. Corol- 
lary to this announcement is one 
that tells of the gift to the Institute 
of the Aeronautical Sciences by Mrs. 
Daniel Guggenheim of the 162-acre 
Daniel Guggenheim estate near Port 
Washington, Long Island. U.S. Air 
Services, July, 1942, pages 16, 17, 1 
illus. 

Using Statistics. Herbert G. 
Smith. The writer states that statis- 
tics that have been extensively used 
for analyzing and interpreting busi- 
ness facts and figures have been used 
only to a small extent in engineering 
fields. If properly applied, however, 
the services that statistical methods 
‘an render to engineering are great. 
Correlation, a statistical method em- 
ploying a system of comparison, is 
recommended. It can be appropri- 
ately used where relationships, if any, 
are obscure, and it will yield measures 
of the extent of such relationship. 
These measures do not show  par- 
tiality. If there is relationship, they 
indicate the facts and give a numeri- 

‘al measure of relationships. 
If there is little or no relationship, 
they candidly reveal this fact also. 
The writer claims that statistical 
processes can help solve many prob- 
lems in the field of management and 
engineering. Western Flying, June, 
1942, page 48, 62, 1 illus. 
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Stress Analysis 


Elastic Theory in Sheet Metal 
Forming Problems. R. Shanlvy. 
The main object of this paper is to 
help bridge the gap that exists |e- 
tween the scientific knowledge of 
materials and the practical applica- 
tion of that knowledge to the prodiic- 
tion technique of sheet metal form- 
ing. The paper is divided into three 
parts under the headings: (1) In- 
portant Forming Properties of Metals; 
(2) Forming Processes and (3) Com- 
parison of Materials. 

Part 1 describes the most impor- 
tant physical properties and relation- 
ships which affect the behavior of 
metals under forming conditions. 

In Part 2 specifie forming opera- 
tions for sheet metal are discussed, 
These operations, classified with ref- 
erence to the neutral plane of the sheet, 
are: (a) bending; (6) stretching; 
(c) compression and (d) drawing. 
These processes and others are de- 
scribed in detail. 

Part 3 presents in tabular form a 
comparison of several materials for 
local bending. The data presented 
in the tables are for aluminum alloys. 
Journal of the Aeronautical Sciences, 
July, 1942, pages 313-333, 45 illus. 

Torsion of Multiconnected Thin- 
Walled Cylinders. F. M. Baron. 
The problem of torsion of multicon- 
nected thin-walled cylinders may oc- 
cur in the design of structural or 
machine members but particularly 
in the design of other frames, such as 
airplane wings. The writer states 
that, in general, the analysis of com- 
plicated members by the use of stress 
functions or by formal algebraic pro- 
cedures is either difficult or inconveni- 
ent. An arithmetical procedure for 
the analysis of torsional problems has 
been developed, the method being 
one of successive approximations. 
The solution of the problem is cor- 
rect when the conditions of static 
equilibrium and of continuity are 
satisfied. This method of successive 
approximations is recommended for 
its simplicity, rapidity of convergence 
and generality. This paper cleals 
only with straight hollow members 
with constant cross section. Other 
applications are suggested. Journal 
of Applied Mechanics, June, 1942, 
pages A-72—A-74, 3 illus. 


Superchargers 


Avgasenergiens Utnyttjande Pa 
Flygmotorer (Utilization of Exhaust 
Gas Energy in Aircraft Engines). 
Tore Edlen. This is the concluding 
installment of an article on super- 
chargers driven by gas turbines (The 
Aeronautical Review, March, 1942, 
page 27). In this installment there 
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are presented examples of the use 
of exhaust gas turbines ‘in military 
airplanes manufactured in the United 
States, notably the Boeing B-17, the 
Lockheed P-38, the Bell Airacobra 
and the Republic Lancer and Thun- 
derbolt, also the Ford twelve-cylin- 
der, liquid-cooled V-type engine. A 
description is also given of a ‘‘cooling 
turbine’ which is a combination of the 
steam turbine and the exhaust gas 
turbine. Flyg och Motor (Techni- 
cal Supplement) Flygning, November, 
1941, pages V—-VII, 6 illus. 

Development of the Modern Super- 
charger for More Horsepower at 
Higher Altitudes. The problem of 
maintaining engine power at high 
altitude is solved for the Cyclone- 
powered B-17 Flying Fortresses by 
means of a supercharger. Supplying 
oxygen in concentrated form to the 
engine, this supercharger also makes 
it possible to increase the power out- 
put of the engine without an appre- 
ciable increase in its weight. Com- 
mercial Aviation, June, 1942, pages 
64, 66, 68, 6 illus. 


Testing Equipment 


A Model Standards Room. A 
standards room recently completed 
in London has been made available 
for smaller concerns unable to provide 
such an expensive installation for 
themselves. Its facilities are offered 
to any firm wishing to check any of 
their more important gauges and the 
installation is also available as a 
model for firms desiring to provide 
similar equipment in their own plants. 
Among the interesting items described 
is a watchmaker’s lathe and projector 
available for use with this machine. 
Another new piece of equipment is a 
Brisdon static balancing machine. 
Aircraft Production, June, 1942, page 
394, 3 illus. 


Tools and Equipment 


Standardization of Small Tools. 
Wade E. Miller. A discussion of 
how important economies in produc- 
tion time, as well as materials, have 
been gained for aircraft construction 
through the establishment of uni- 
form tool standards. The order in 
which various types of tools were 
standardized is reviewed. It is de- 
clared that since small tool stand- 
ardization was initiated in peacetime 
it is now far ahead of the standardiza- 
tion of many other divisions of the air- 
craft industry. It is also stressed 
that this accomplishment was made 
possible only through the closest co- 
Operation of tool engineers and pur- 
chasing departments in aircraft plants 
and other companies. Aviation, July, 
1942, pages 152, 304, 307, 3 illus. 
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The 18-ft. Curtiss electrie-type propeller undergoing tests in a giant test cell. This was 
designed for installation on a new flying boat of the U.S. Navy and for subsequent use on 
bombers and other military aircraft that operate at high altitudes. It is said to be the 
largest airplane propeller in the world. 


Landing Gear Components. The 
manufacturing and machining proc- 
esses used by the Rubery Owen Mes- 
sier, Ltd., for the production of thin- 
walled hydraulic cylinders for the 
Halifax bomber are described in de- 
tail. Because these cylinders operate 
at pressures up to 2,500 lbs. per sq.in. 
and in conjunction with close-fitting 
pistons and rubber gland rings, they 
present a difficult machining problem. 
The cylinders have a minimum wall 
thickness of only '/i« in., although 
they may be 5 ft. in length and have 
an external diameter up to 5 in. In 
some cases the diameter may in- 
crease by steps from one end to the 
other to provide a progressive increase 
in strength, and others may have 
comparatively thick sections at the 
ends with reduced wall thickness for 
the greater part of the length. The 
machining problems involve holding 
the work so as to avoid distortion 
and maintain parallelism of the cut, 
in addition to the difficulty of tool 


support on internal work. Other 
problems are set forth, followed by 
information on the steps taken to 
solve the problems. The sequence of 
machining is outlined, as well as the 
boring and the final operations. For 
the removal of the markings left by 
the cutting tools and the grinding 
wheels, special honing and lapping 
equipment have been designed. The 
lap consists of two pieces of hard wood 
faced with abrasive cloth and held 
apart by springs, and this has accom- 
plished the result of providing a 
superfine finish for the protection of 
the rubber piston rings. Similar gen- 
eral procedures are followed in the 
production of hydraulic cylinder tubes 
for flap and bomb-door operation, 
underearriage retraction and _ oleo 
struts as well as axles and similar 
parts. Details vary according to the 
particular conditions prevailing. Air- 
craft Production, June, 1942, pages 
379-382, 7 illus. 

Form Grinding and Relieving. To 
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take the place of a large range of 
form-milling cutters difficult to pro- 
cure under prevailing conditions, in- 
formation is given on a method of 
grinding an ordinary slab mill or 
side and face cutter to the form re- 
quired. It is shown that by careful 
setting and manipulation additional 
service can be obtained from any 
cutters which ordinarily would be 
discarded as scrap. Aircraft Pro- 
duction, June, 1942, page 382, 2 
illus. 

Tool Salvage. Some practical 
methods are described by which worn 
out tools and dies can be converted 
into equipment suitable for further 
use, thereby contributing to the con- 
servation of tungsten and other mate- 
rials that are hard to replace. Ways 
for renewing the life of milling cutters 
and thread-milling hobs are described, 
as well as a welding fixture that can 
be employed for attaching new wear- 
ing surfaces to existing tools. Air- 
craft Production, June, 1942, pages 
397-399, 10 illus. 

Thread Grinding. Comments are 
made on modern methods of grinding 
screw threads. This article gives a 
short review of current practice and 
directs attention to points that would 
insure economical and effective use of 
diamond tools. The types of dia- 
mond tools are described, as well as 
methods of grinding and lapping. 
The effects of excessive heat are con- 
sidered. 

The writer expresses the opinion 
that the crushing process for forming 
the periphery should be used to a 
much greater extent than at present, 
since it speeds up production and re- 
duces consumption of diamond tools 
by as much as 70 per cent. Informa- 
tion is given on the preparation and 
use of the grinding wheels and the 
conversion of thread-grinding ma- 
chines to the crushing process. Air- 
craft Production, June, 1942, pages 
406-408, 4 illus. 

Construction Details of a New 12- 
Pair Section Rolling Machine. A 
new twelve-pair section rolling mill 
has been designed by a British ma- 
chinery firm to produce aluminum 
alloy, nonferrous or mild steel sec- 
tions for the aircraft industry. It is 
said that on such a machine, having 
capacity for a maximum of twelve 
rolling operations, even the most com- 
plicated sections can be rapidly and 
accurately produced. The machine 
is designed to produce a wide variety 
of sections by incorporating an ar- 
rangement which allows the vertical 
roll centers to be varied as much as 
3's in. The gear arrangement, be- 
lieved to be unique, is described, and 
other details of the machine are given. 
Sheet Metal Industries, June, 1942, 
pages 85, 836, 3 illus. 
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Inserts Rivets Three Times Faster. 
A simple hand tool devised by a 
worker at a Bell Aircraft plant is 
claimed to permit the placing of 
rivets at a rate three times faster 
than they are inserted by ordinary 
means. As explained in detail in 
the article, the tool consists of a 
conical rubber hopper to hold a sup- 
ply of rivets, attached to a tube whose 
interior is so equipped that the rivets 
are directed, one at a time, into a slot 


SI 


that feeds them with heads upright to 
the point of delivery where they are 
inserted rapidly into the holes they 
are to occupy. A flip of the opera- 
tor’s wrist and a slight rocking mo- 
tion of the tool completes a cycle of 
operation, and the smooth flow of 
rivets permits setting three times as 
many rivets in a given time without 
adjustment of the rivets by the 
fingers. Wings, June, 1942, page 16, 
2 illus. 


Training 


‘‘Ground-Flying.”’ N. Nicholas. 
An examination of several devices 
proposed for the preliminary train- 
ing of flying students. These are 
intended to familiarize beginners with 
aircraft controls and to develop their 
sense of balance. Provided that the 
principles embodied in their construc- 
tion are correct and their operation 
simple, it is stated that such devices 
can be of help to both instructor and 
pupil. Flight, May 14, 1942, pages 
487, 488, 3 illus. 

“The Carthom Trainer.” Con- 
structional details are given on an eco- 
nomical device for ground training 
introduced by the British Auxiliary 
Training Corps. Although it does not 
compete with the Link trainer in ac- 
customing the student to the ‘‘feel”’ 
of an aircraft in flight, the Carthom 
trainer is a means of teaching him how 
to operate the standard Royal Air 
Force blind-flying panel. It also 
shows how the various instruments 
respond to any given movement or 
combination of movements of the con- 
trols and provides useful practice in 
the coordination of eyes, hands and 
feet. Flight, May 28, 1942, pages 
532a, 532b, 4 illus. 

American Aircraft Training in the 
RAF. Myles C. Cave. Description 
of the course instituted by the British 
at a large Royal Air Force depot to 
train instructors on the maintenance 
and repair of American airplanes and 
equipment. This service is also used 
to prepare new types for immediate 
front-line operation. The depot is 
staffed mainly by British engineers, 
with a representative from each of 
the large American aircraft corpora- 
tions stationed there permanently to 
give advice with regard to any tech- 
nical problems concerning his own 
company’s products. From the small 
nucleus of instructors the organiza- 
tion, supplemented by  semiskilled 
and automobile service-station hands, 
has grown to an impressive size and 
efficiency. It is credited with 100 
per cent results on the handling of 
complicated aeromechanisms and as- 


semblies. Aviation, July, 1942, pages 
94, 95, 295, 296, 5 illus. 

Visual Production Training at Bell. 
David G. Forman. This first of 
two articles about the visual training 
program at Bell Aircraft Corporation 
considers the work being done with 
still pictures. It explains how photo- 
graphic sequences of operations are 
used to instruct new and old em- 
ployees in their jobs. The principle 
employed is that visual instruction 
can be grasped more readily than 
audible instruction that a 
student can learn a manual operation 
better if he is shown how to do it 
rather than merely being told how to do 
it. Aviation, July, 1942, pages 127- 
129, 314, 315, 317, 16 illus. 

The Technical Training Com- 
mand’s Maintenance Program. Data 
are given on the curriculum of the 
Technica] Training Command of the 
Army Air Forces. In charge of pro- 
viding mechanics and other highly 
skilled technicians for military air- 
craft, this Command includes more 
than 50 stations and schools. In ad- 
dition to these Army training bases, 
private civilian-mechanic schools— 
many of them in the aircraft fac- 
tories themselves—have been incor- 
ported into the training command 
as auxiliary training units. Among 
the qualifying courses are those for 
radio operator and mechanic, air- 
plane mechanic, aircraft machinist, 
metal worker, welder, Link trainer 
instructor, parachute rigger and tele- 
type operator. Others are power 
plant, instrument or propeller expert, 
electrician, weather forecaster, air- 
craft armorer, photographer, bomb- 
sight or power-turret mechanic. Avia- 
tion, July, 1942, pages 236, 238, 3 
illus. 

They Learn from Wrecks. William 
Winter. A brief article describes how 
aircraft and engine-mechanic students 
at the Roosevelt Aviation School gain 
first-hand experience and confidence 
from rebuilding damaged airplanes 
into safe and airworthy aircraft. 
The students are taught every phase 
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POSITIVE MECHANICAL ACTION 


A great many aircraft manufacturers have 
found that Cherry Blind Rivets offer a highly 
practical solution to blind spot riveting. Millions 
of these rivets are flying in America’s combat 
and commercial planes. 

Cherry Rivets are made of aluminum alloy, 
require no bucking bar, and are applied easily 
and quickly. They have positive mechanical 
action, giving high shear and fatigue values to 
the finished rivet. 

The last feature, positive mechanical action, 
is most important and accounts for a consider- 
able part of their favorable acceptance by the 
aircraft industry. Sufficient force is applied to 
the pulling mandril to assure the formation of a 
S satisfactory head on the blind side. Expansion , 
of the rivet shank fills irregularities between the 


rivet and the side of the hole, as indicated by 


the arrows in the above diagram. 


At the left and right ore shown the brazier and counter- 
sunk self-plugging Cherry Rivets before and after applica- 


= w tion. These ore also made in the hollow type. All ore ~ >. 
YY = opplied with either hand-operated of pneumatic guns 


MANUFACTURED UNDER U. S. PAT. NO. 2,183,543 
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MANY 


AIRCRAFT 


90°TWIST GOOSENECK 


ANTI-VIBRATION TYPE! 

are built to give dependable service until they blow—not disinte- 
grate! And for LITTELFUSE reasons. Littelfuse fuse elements 
twisted at 90° is one of them. This twist braces them against 
most severe vibration. Another is the Littelfuse ‘Gooseneck’ 
spring-like forming that takes up contraction and expansion, pre- 
vents crystallization and cracking. Another is the Littelfuse Locked 
Cap Assembly. Caps are locked not cemented on. Littelfuse 
process seals and protects fuse from moisture. 


= Send for Complete Catalog of Littelfuses 
— oe for aircraft, and all other instrument pur- 
poses —-Mountings — Beryllium Copper 


Heavy duty Clips— Panels, etc. 


Aircraft Littelfuse 
“Littelfuse first in Aircraft Fuses” 


00 to 300 amps. 


LITTELFUSE INCORPORATED 


4737 Ravenswood Ave., Chicago, Ill. 
207 Ong St., El Monte (suburb of Los Angeles), Calif. 


experience in the design and 
manufacture of special instru- 
ments is the background for 
Barbour Stockwell Tachometer 
equipment installations on Pan 
American Clipper ships. 


Information on special facili- 
ties available on request. 


BSG BARBOUR STOCKWELL CO. 


Tach Panels, Revolution Counters, 
lotion Recording and Special Instruments 


205 BROADWAY CAMBRIDGE, MASS. 
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of aircraft maintenance such as wood- 
working, sheet metal welding, etc. 
Their repair work is licensed by the 
c.A.A., and inspectors are on hand 
to check every operation. Avr Prog- 
ress, July 1942, pages 38, 39, 65, 5 
illus. 

Are We Forgetting Youth? Dr. 
Alexander Klemin. A refutation is 
presented of the doubts that have 
been expressed in some quarters as 
to the value of air youth activities. 
The writer maintains that building 
and flying of model aircraft is the best 
way to develop skill in handwork 
under a system that holds the interest 
of the young student. It is shown 
that the study of elementary aerody- 
namies and navigation stimulates an 
interest in science and mathematics 
that eliminates the boredom and 
drudgery heretofore associated with 
those subjects. The spirit of coopera- 
tion and fair play engendered in the 
competition of model airplane flying 
is said to be unsurpassed by athletics 
or any other form of recreation. 
The work of building and flying 
models provides the most natural 
introduction to trade school or higher 
education in the aeronautical sci- 
ences and leads to the training courses 
for military and commercial pilots and 
ground personnel. Moreover, such 
activities are held to provide the back- 
ground that will make the young men 
of today the patrons of the air lines 
and the owners of the private air- 
craft of the future. Model Aviation, 
including Air Youth Horizons, June, 
1942, pages 3, 18, 1 illus. 

West Coast Training Force on the 
March. The course of training at the 
Replacement Training Center, Santa 
Ana, Calif., where cadets receive nine 
weeks of processing, indoctrination 
and preliminary ground-school train- 
ing, is reviewed. Brief account is 
also given of the various training 
courses—pilot, bombardier, naviga- 
tor—open to the Army Air Force 
candidate after he has finished this 
nine-week period of orientation. 
Divie Air News, June, 1942, pages 
6, 7, 24, 1 illus. 

“University of the Air” Training 
Shock Forces for Jap Defeat. The 
curriculum at the United States Naval 
Air Station in Corpus Christi, Tex., 
is outlined. After a preliminary per- 
iod of indoctrination and ground- 
school work, the cadet at the ‘“Uni- 
versity of the Air” starts his primary 
training, then goes on to the intri- 
cacies of Naval flying through an 
elaborate, painstaking and thorough 
system of air education. When 
graduated, the cadet becomes an En- 
sign in the Naval Reserve or a Sec- 
ond Lieutenant in the Marine Corps 
Reserve. He then goes with the fleet, 
stays ashore to instruct, or continues 
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in advanced operational training. 
Dixie Air News, June, 1942, pages 11, 
28, 1 illus. 

Tomorrow’s Skies. A description 
of an instructional instrument panel 
manufactured by the Kollsman In- 
strument Division of Square D Com- 
pany. The purpose of this inex- 
pensive classroom device, equipped 
with movable pointers and indicators, 
is to familiarize student pilots with the 
usual location and function of the in- 
struments and their interpretation in 
flight conditions, without taking up 
valuable flight time. When shown 
to a group of boys of 8 to 11 years of 
age, their questions indicated a com- 
prehension that speaks well for the 
aviation future of America. Air 
Facts, July, 1942, pages 5-10, 1 
illus. 

The Army Plays It Safe. K. 8S. 
Lester. Details are given on the meas- 
ures taken by the Army to insure the 
safety of its pilots. Flying and main- 
tenance personnel are shown the right 
way to do things, rules are laid down 
to make them follow this way, and the 
state of mind is prepared for them that 
will permit them to do things no 
other way. Comments are made on 
the flying crew’s checkup with regard 
to food, sleep, pressure, oxygen, blood, 
the influence of centrifugal force, 
psychologic and physiologic care. The 
mechanical safeguards relate to ma- 
chines, training planes, maintenance, 
inspection, weather, parachutes, gas 
and fire-fighting equipment, ete. 
Along with the Army’s indoctrination 
of doing things the safe way, it is 
stated, also goes the logical correla- 
tive of anticipating situations that 


can arise and prescribing what shall. 


and shall not be done in such eases. 
Air Facts, July, 1942, pages 32-34, 
36-43, 4 illus. 

Ottawa Air Conference. A report 
on the results achieved by the as- 
sembly of delegates from 14 United 
Nations in Ottawa during the week of 
May 18 for the planning of victory. 
Although it did not effect the integra- 
tion of all air training resources in 
North America, it did provide for the 
establishment of a combined com- 
mittee on air training to meet regu- 
larly in Washington and to serve as a 
clearing house of United Nations air 
war information. As stated in the 
article, other accomplishments of the 
conference were: a clarification of the 
job to be done, a political stimulation 
for exiled governments, and an under- 
standing of Canada’s achievements in 
air training. Although no definite 
announcement was made, it is as- 
sumed that the foundation was pre- 
pared for the standardization of air- 
training methods and equipment. 
Part of this article encompasses a 
comparison between the United States 
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Army Air Corps training sequence and 
the British Commonwealth Air Train- 
ing Plan schedule of pilot training. 
The training methods and equipment 
used are outlined. Canadian Avia- 
tion, June, 1942, pages 35-37, 52, 54, 
7 illus. 

Service Training in the Anson II. 
With emphasis on precise operation, 
the procedure of training Royal Cana- 
dian Air Force pilots to fly twin- 
engined airplanes is outlined. The 
Canadian-manufactured Anson _ II, 
powered by two Jacobs L-6 engines, is 
the training airplane used and the pro- 
cedure covers standard circuits and 
landings, as well as operations such as 
precautionary landings that precede 
the first solo. Detailed instructions 
are given for the fixed routine of in- 
spection before starting a flight. In- 
structions also cover the procedure 
for meeting weather changes. Cana- 
dian Aviation, June, 1942, pages 42-44, 
2 illus. 

Drift Simulator Invented for the 
Link Trainer. Description of a device 
for adding the wind vector to the mo- 
tion of a Link Flight Recorder. De- 
signed by Rene Bussiere, this device 
consists of a stylus that travels on a 
thread cylinder, which in turn is ro- 
tated by a variable-speed motor pro- 
pelling a worm drive. Combined with 
the flight recorder, the two instru- 
ments trace the true path of an air- 
plane flying at a constant air speed 
when a wind in any specified direction 
and velocity is presented. Canadian 
Aviation, June, 1942, pages 45, 53, 1 
illus. 

Canadians Are Training in Southern 
California. An account of the instruc- 
tion being given to a selected group of 
Canadian aircraft personnel at the 
Aero Industries Technical Institute, 
Los Angeles, Calif. Sponsored by 
Canadian aircraft manufacturers and 
the Dominion Government, this up- 
grading instruction is for the purpose 
of filling supervisory positions in Cana- 
dian aircraft plants. The training is 
specialized rather than attempting to 
cover a broad scope and, in conjune- 
tion with the shop instruction, there 
is intensive classroom work. This 
covers not only the practical solution 
of shop problems but also an exten- 
sive study of foremanship methods, 
production science, leadership 
training. Canadian Aviation, June, 
1942, page 68, 1 illus. 

The British Have Their Own Ways. 
T. Benson Hoy. The methods of in- 
struction employed at. the Polaris 
Flight Academy in Lancaster, Calif.— 
one of six American-operated British 
Flying Training Schools using the 
Royal Air Foree curriculum—are out- 
lined. Impelled by different stand- 
ards and conditions, these methods of 
primary, basic and advanced training 
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Even an old Rainbow Divisioner like offer 
you would pop your eyes at the army Ame 
we're putting together this time. caus 
Let me tell you, they’re doing : 
everything to make up just about oper 
the best bunch of fighting galoots quir 
you ever saw. on i 
And that goes for what they do for a, 
us off duty, too! Take this new club- bans 
house we got just outside of camp. Fi 
It’s got radios, dance floors, nice by ¢ 
soft chairs and everything. And, aspe 
Pop, you can get something to eat Fiel 
that won’t cost you a month's pay! 
Now, the army isn’t running this. 
The USO is. And most of the other 
camps got USO clubs too, because 
you and a lot of other folks dug 
down and gave the money to the USO 
last year. 
M 
But, Pop, you know what’s happened Wa 
since then. Guys’ve been streaming lesi 
into uniform. Last year there was ee 
less than 2 million of us. This the 
year there’1l be 4 million. And the prec 
USO needs a lot more dough to serve Am 
that many men——around 32,000,000 les 
bucks I hear. her 
Now, Pop, I know you upped with what inf 
you could last time. But it would of t 
sure be swell if you could dig into as f 
the old sock again. Maybe you could : 
get some of the other folks in the incr 
neighborhood steamed up, too. as . 
Hit! 
It will mean an awful lot to the Luf 
fellows in camp all over the coun- nae 
try. Sort of show ’em the home- ~ 
folks are backing them up. And, leac 
Pop, an old soldier like you knows by 
that’s a mighty nice feeling fora the; 
fellow to have. See what you can ‘ 
do, huh, Pop? iat 
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Send your contribution to your local USO Committee or to National Headquarters, nd | 
USO, Empire State Building, New York, N. Y¥. se 
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offer a contrast in many ways from 
American systems of instruction. Be- 
cause of the fact that the average 
operational flight in Great Britain re- 
quires some blind flying, stress is laid 
on instrument flying. Western Fly- 
ing, June, 1942, pages 31, 32, 58, 5 
illus. 

Flying, As It Was. Supplemented 
by comparisons with its present-day 
aspects, a survey is made of Ellington 
Field, first U.S.A. bombardment 
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school, as it was in 1917-1918. In- 
structing only advanced flying stu- 
dents, this Houston, Tex., school was 
the first to concentrate on training 
for bomber pilots and bombardiers. 
The first bombing formation flight 
made from it on December 5, 1917, is 
told of in this article, which also gives 
its original curriculum and names its 
early instructors, many of whom were 
civilians. The Sportsman Pilot, June 
15, 1942, pages 14, 30, 5 illus. 


Warfare 


Mass Bombings Change Conduct of 
War. John A. Ward. Air power is 
designated as the controlling force of 
the War, its far-reaching results are 
predicted, and a separate air force for 
Americais advocated. With the 1,000- 
plane attacks by the British upon 
German cities as a starting point, the 
influences of air power upon the trend 
of the War are forecast step-by-step 
as follows: these bombing raids will 
increase in frequency and in intensity 
as American planes join the British; 
Hitler will be forced to divert his 
Luftwaffe from the Russian front to 
meet them; the control of the air will 
lead the way to a continental invasion 
by British and American land forces; 
then with a western front successfully 
opened, the pressure on the eastern 
front will be relieved, and Russia can 
proceed with an all-out land offensive; 
with the war going to the advantage of 
the United Nations, the Japs will not 
be apt to launch a Siberian at- 
tack, 

A separate air force for America is 
urged on the thesis that the key to suc- 
cess in this war lies in dominant air 
power and that the character of land 
armies and naval forces will be revised 
to meet the threat from the air. It is 
also pointed out that no branch of the 
service will have to cover as much 
global territory as the air arm. Aero 
Digest, July, 1942, pages 70-72, 372, 
374, 3 illus. 

Une Arme Nouvelle: La Mine 
Aerienne. (A New Arm; The Aerial 
Mine.) Dr. Claude Schubiger. The 
Writer deplores the fact that appar- 
ently no specifically new form of arma- 
ment has been invented since the out- 
set of the war. He notes that the 
magnetic mine, the dive bomber and 
other arms, though seemingly new, 
Were really invented before the war. 
However, he notes that if credence 
can be given to an official communique 
from unoccupied France a new arm 
has been invented in that country. 
This is the aerial mine, the purpose 
of which is to destroy raiding fighters 
and bombers in the same manner as a 


sea mine destroys shipping. In theory 
the aerial mine would be supported 
beneath a small balloon and _ sus- 
pended in mid-air as a sea mine is 
suspended in the water. Barrages of 
‘floating’ mines could be used to 
harass invading bombers. The mine 
“fields” could be “laid” from high- 
flying aircraft. A parachute device 
would permit the mines to come to 
earth intact if the balloon were dam- 
aged, thus they could be used again. 
Schweizer Aero-Revue Suisse, De- 
cember, 1941, page 31. 

Probleme des Sturzfluges (Prob- 
lems Arising from Dive Bombing). 
Considerations are set forth with refer- 
ence to the physiologic effects on the 
members of the air crew during a dive. 
Special attention is given to the phys- 
ical effects during the pull-out. In- 
formation is presented on the torsional 
stresses that act on the wings of 
the airplane during this maneuver. 
Schweizer Aero-Revue Suisse, De- 
cember, 1941, pages 32, 33, 34, 4 illus. 

A German Report on Effects of 
Damage. Translated from Flugwehr 
und Technik. The data given in this 
article were supplied by the Messer- 
schmitt-Flugzeugwerke and the Bay- 
erischen Motorenwerke. It is claimed 
that experience gained from opera- 
tional flights has proved that the light 
and rigid construction of the mono- 
spar wing of the Messerschmitt Me 
109 is not inferior to the two-spar 
wing. Bullet holes through the sheet 
metal spar-web have not seriously af- 
fected the strength of the spar, which 
even when weakened by bullets has 
shown no deformation. Because of the 
straight forward design, repairs are 
stated to be simple. 

The effects of bullets on Bramo 
Fafnir air-cooled engines are also de- 
scribed. Most of the damage caused 
by bullets has affected the cylinder 
heads. An instance is related of the 
continued operation of the engine after 
receiving six hits, one of which pene- 
trated a cylinder barrel, breaking the 
upper piston rings and oil scraper 
rings. In many cases only replace- 
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ment of cylinders and pistons has been 
necessary in repairing engines. Air- 
craft Engineering, May, 1942, pages 
136, 137, 5 illus. 

We B-25’ed Tokyo. Brig. Gen. 
Jimmy Doolittle. The leader of the 
United States bombing expedition 
against the capital of Japan gives a 
brief first-hand account of the action. 
He describes the methods of flying and 
bombing used, the targets chosen, 
and the ineffective resistance en- 
countered. It is indicated that prac- 
tically every bomb scored a hit on its 
intended target. Southern Flight, 
June, 1942, page 15, 1 illus. 

U.S. Torpedo Bombers Take Heavy 
Toll at Sea. A brief description of 
some of the tactics employed in 
launching torpedoes from aircraft. 
The method of attack was originated 
by the U.S. Navy 31 years ago and, 
according to an unofficial compilation 
of naval communiques, the majority 
of naval vessels so far sunk in this 
conflict have been destroyed by tor- 
pedoes. Aircraft carrying torpedoes 
are expected to take an increas- 
ing toll in the future. Southern 
Flight, June, 1942, pages 24, 25, 2 
illus. 

Russia Readies Siberian Forces for 
Allied Air Blitz on Japan. Comments 
are made on the strategy of the war in 
general, with particular reference to 
the situation in Siberia and the possi- 
bility of the spread of the war in that 
direction. The organization of the 
Soviet Air Force in Siberia is described 
and its history is traced. Problems 
arising from the size and geography 
of the territory are considered from 
the standpoint of war strategy and 
plans for meeting an attack. Facili- 
ties for the production of aircraft are 
discussed to the extent that knowledge 
on the subject is available, and the 
types of Soviet aircraft are outlined 
briefly. Air News, July, 1942, pages 
8-11, 38, 10 illus. 

Gen. Jimmy Doolittle Shook 
Japan’s Sense of Insular Security. 
The far-reaching effects of General 
Doolittle’s air raid on Tokyo are ex- 
plored. Among the results are in- 
cluded the weakening of Japanese 
front-line air strength, the reduction 
of the faith of the Japanese people in 
their island security, a demonstration 
of the disadvantageous geographic 
position of Japan in relation to the 
United States, and the destruction of 
an Axis conviction that they alone 
were capable of perfect planning and 
execution of offensive military moves. 
The article continues with a sketch of 
the career of General Doolittle, cul- 
minating with the award to him of the 
Congressional Medal of Honor. Air 
News, July, 1942, pages 12, 13, 32, 10 
illus. 
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——=— “Look out Jimmy — 
there’s a Zero on your tail!” 


They work together better... 


because they can talk together 


In the last war 

The pilot's warning 

Could only have been expressed 
By a frantic dipping 

Of the plane’s wings. 


There was no other means 
Of communication between 
One plane and another. 


Today, pilots of our fighters, 
Scaling the sky 

At better than five miles a minute 
Can talk with each other 

As easily as if they were lounging 
In their quarters far below. 


The modern radiotelephone 
Links every pilot in the squadron. 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad Sr., New Yort, N.Y. 


As the talk goes back and forth 
Each man is /nstantly aware 
Of his part in the fight. 


Teamwork. The kind of teamwork 
That wins battles. 


Modern communication equipment 
Designed and manufactured 

By I. T. & T. associate companies 

Is helping Uncle Sam 

his fighting forces 

On land, sea and in the air. 


The broad, peacetime experience 
OFT 

In the field of communications 
Is proving its value 

In time of war. 


Associate Manufacturing Companies in the United States 


International Telephone & Radio Manufacturing Corporation 


Federal Telegraph Company 
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Japan’s Strategy. V. L. G. An 
analysis of Japan’s war strategy which 
reveals the coordination underlying its 
seemingly disjointed multiplicity of 
action. By sudden and swift action, 
Japan’s first object was to alleviate 
the nation’s lack of economic war 
power by the conquest of new raw 
material resources necessary for the 
extension and continuation of her 
aggression. The country’s main ef- 
forts were directed therefore to the 
capture of the rich resources of Malaya 
and the Dutch East Indies. It is 
further indicated that Japan’s opera- 
tions in the Indian Ocean are to make 
secure the western flanks of the Ma- 
layan conquests and to cut the com- 
munications and supply lines of the 
United Nations. Allied control in 
Madagascar is established as an im- 
portant step toward limiting Japan’s 
advance, but it is pointed out that to 
prevent any further Japanese opera- 
tions in the Indian Ocean the security 
of other islands in this sea must be 
made unchallengeable. The part 
played by Japanese air power is in- 
dicated. Flight, May 14, 1942, pages 
480a, 480b, 481, 1 illus. 

Air Support in Battle. A discussion 
of the value of military air strength 
when used complementary to and 
interdependent with ground forces. 
The development of such tactics and 
methods of employment are related. 
Rather than limiting the purpose of 
the air arm to reconaissance or long- 
range bombing, this conception in- 
volves the active and constant parti- 
cipation of air power in ground com- 
bat as an integral part of the equip- 
ment and tactical disposition of the 
ground forces. The German Stuka is 
exemplified as a serviceable instru- 
ment of these close support tactics, 
but a reminder is made that it was lack 
of air opposition that permitted the 
successful and wide employment of 
this bomber. Germany and Russia 
are specified as the two countries 
that have attained the closest co- 
ordination between their land and air 
forces. Flight, May 28, 1942, pages 
527, 528, 1 illus. 

Air Fighting in Russia. V. L. 
Gruberg. This survey of the German 
campaigns in Russia during the past 
Winter gives the reasons for their 
failure as: (1) the assumption of a 
foreeful offensive by the Russians; 
(2) operational hindrances resulting 
from bad airfields; (3) difficulties in 
starting and maintenance of aircraft, 
caused by the severe cold; (4) un- 
prepared ground organization. Re- 
sources upon which the Soviet Air 
Foree could draw are credited with 
their phenomenal recovery after the 
initial blows delivered by the Luft- 
Waffe. Two factors remarked as hav- 


PERIODICALS 


ing contributed toward this recovery 
are the rapid removal of Russian in- 
dustrial plants into strategically safe 
areas, and the quick and efficient re- 
organization of the migrated war in- 
dustry. Flight, May 28, 1942, pages 
533-536, 6 illus. 

How the Luftwaffe Functions. The 
system whereby the German Air Force 
collaborates with the Army and Navy 
is briefly outlined. This survey indi- 
cates that the Luftwaffe is not inde- 
pendent, but acts in conjunction with 
the other two branches of the service . . 

. sometimes under their direction, at 
other times directing them. Thus it is 
indicated that German military strate- 
gists do not view war from three dis- 
tinct angles but assign the primary 
role to the service that must play the 
most important part at the moment. 
Pictures of 13 different German air- 
planes are reproduced. The Aero- 
plane, May 15, 1942, pages 554, 555, 
13 illus. 

‘“‘With the R.A.F. in the Middle 
East.” The official summary of an 
address given by Air Chief Marshall 
Sir Arthur Longmore, in charge of the 
Royal Air Force in the Middle East 
from 1940 to 1941. His report, cover- 
ing operations from the middle of May, 
1940, to May 1, 1941, tells of con- 
tinual fighting against heavy odds. 
Details are given separately on differ- 
ent fronts or sectors . ... Malta, 
Egypt and Libya, Tobruk, Greece, 
and Italian East Africa. Sir Arthur 
states that the closest cooperation 
existed between the heads of the three 
British services. He reasons that the 
failure in Greece was due to the fact 
that the British did not have ready 
and thoroughly organized a balanced 
force of all arms, including ground and 
air, of equal strength to the Germans 
or secure communications to main- 
tain such force. Flight, May 21, 
1942, pages 509-515, 13 illus.; The 
Aeroplane, May 22, 1942, pages 580- 
584, 5 illus. 

Tokyo Bombed. A brief descrip- 
tion of the bombing raid on Tokyo in 
which B-25 bombers were used. Credit 
for the success is given not only 
to the air crews, but to the men who 
built them as well. Wings, June, 
1942, page 5, 3 illus. 

We Can Be Fully Confident of 
Winning This Greatest War in His- 
tory, but Only at the Cost of Unre- 
mitting Labor. Adm. Ernest J. King, 
U.S.N. This is the address delivered 
to the graduating class of Annapolis 
on June 19 by the Commander in 
Chief of the United States Fleet. 
It counsels discipline, teamwork, re- 
sponsibility and hard work for the 


young men who are United States 


naval officers. U.S. Air Services, 
July, 1942, pages 12-14, 2 illus. 
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Curtiss ‘‘Tomahawks’”’ at the Lenin- 
grad Front. S. Marvich. The Cur- 
tiss P-40s, known there as the Toma- 
hawks, are commended for their per- 
formance on the Russian front. An 
account is given of the first battle 
fought by a Tomahawk near Lenin- 
grad. How these fighters are re- 
garded by Russian pilots and the 
number of German airplanes they shot 
down near Leningrad are also briefly 
reported. U.S. Air Services, July, 
1942, page 37, 1 illus. 

La Estrategia Muere Bombardeada 
por la Aviacion (Effect of Aviation on 
the Strategy of Bombardment). Ber- 
mudez de Castro. In a historical 
study of the application of new tac- 
tics in waging war and of the results 
achieved, the writer reviews the opera- 
tions of military leaders of the past 
such as Alexander the Great, Hanni- 
bal, Julius Caesar, Conde, Napoleon, 
Frederick the Great and others. How 
the introduction of air power, either 
alone or in combination with other 
forces, has necessitated abrupt changes 
in conventional military strategy is 
discussed at considerable length. Re- 
vista de Aeronautica, January, 1942, 
pages 4—6, 1 illus. 

Winged Attackers. This article 
describes some of the basic develop- 
ments in air warfare. It is stated that 
the greatest military innovation of 
this war is the use of air-borne troops, 
as parachutists, glider troops, and air- 
transported infantry. The claim is 
made that these techniques originated 
with the Axis but that air domination 
by the United Nations is being accom- 
plished. Popular Science, August, 
1942, pages 57-63, 214, 215, 16 
illus. 

Air Discipline. With the premise 
that air success cannot be achieved 
without air discipline, an American 
pilot in the R.A.F. voices his belief 
that Americans have the qualities to 
make good military flyers. A sense of 
responsibility, a desire to perform one’s 
duty and to obey orders are factors he 
considers of prime importance in cul- 
tivating military discipline and effi- 
ciency on the ground, at sea, and in 
the air. In tactical air maneuvers 
where geometric patterns form the 
basis for the successful execution of 
predetermined plans, he explains, dis- 
cipline is of particular significance. 
The Sportsman Pilot, June 15, 1942, 
page 11. 


Welding 


Review of Present-Day Welding of 
Aircraft Steels. A. J. Williamson. 
The purpose of this paper is to give a 
review of present-day welding in air- 
craft steel tubing construction. The 
various types of welding are discussed, 
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Data on Properties and Working of 
Free-Machining “KR” Monel 


A strong, corrosion-resistant 
alloy suitable for machining parts 
which may be hardened by 
thermal treatment 


The new Inco Nickel Alloy, “KR” 
Monel,* possesses the same combination 
of properties as “K” Monel.* Equally 
rustless and resistant to corrosion, it can 
be hardened by the same treatment to 
obtain the range of strength, ductility 
and hardness shown in table below. 


Like “K” Monel, this alloy is also non- 
magnetic. However, its machining char- 
acteristics are much superior to those of 
“K” Monel. 

Machining data appear in the sketch 
and work sheet of operations on a prac- 
tical job. For more detailed instruc- 
tions, send for the new, revised edition 
of Bulletin T-12, “Machining Monel, 
Nickel and Inconel.” Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 


TABLE OF OPERATIONS 


Operation aed neat Surface Ft. Feed Remarks 
Spindle | Attachment Per Min. Inches 

890 54 .002 L.H. Drill 
Ne. 42 890 1600 60 0015 L.H. Drill 

Drilling Attachment 
560 308 25 0416 Threading Attachment 
560 183 25 025 Tapping Attachment 
560 


Material—9/16” dia. cold drawn as drawn 
(not age hardened) “KR” Monel 


Machine—No. 2 B & § Automatic Screw Machin 


Forward speed of spindle—560 R.P.M. 
Backward speed of spindle—890 R.P.M. 
Tool—high speed steel (18-4-1 Type) 
Cutting lubricant—sulfurized oil 


e 


“Monel” and other trade-marks which have an 
asterisk associated with them are trade-marks 
of The International Nickel Company, Ine. 


(228 TAP DR) 


MECHANICAL PROPERTIES OF “KR” MONEL 
90-110 40-60 45-35 140-180 
Annealed, age hardened .... 130-150 90-110 30-20 240-260 
100-125 70-100 35-15 175-250 
| As drawn, age hardened .... 140-170 100-130 30-15 260-320 


* * * 


MONEL © “‘K” MONEL © “S” MONEL © “R” MONEL © “KR” MONEL © INCONEL © NICKEL © “Z” NICKEL 
Sheet... Strip...Rod... Tubing ...Wire...Castings 
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together with a brief fundamental 
treatment of the welding process and 
its association with the hardenability 
and hardness of X4130 steel. The 
merits of preheating and postheat 
treatment are discussed. 

The second part of the paper deals 
with some considerations of the physi- 
cal characteristics of steel tubing 
specially prepared with high propor- 
tional limits. The effect of welding on 
this material is also given. Journal of 
the Aeronautical Sciences, July, 1942, 
pages 350-354, 6 illus. 


Aircraft Spot Welding Research. 
W. F. Hess, R. A. Wyant, and B. I. 
Averbach. This article deals with an 
investigation of the surface treatment 
of Alelad 248S-T in preparation for are 
welding. The oxide film, which is 
characteristically present on aluminum 
and aluminum-alloy surfaces, has al- 
ways been a problem in spot welding 
of these metals. The apparatus and 
procedure for wire-brushing and chemi- 
cal treatments are described. Con- 
clusions are summarized under eight 
headings. 


These state that: (1) surface con- 
ditions can be determined by a 
simple measurement of the sheet-to- 
sheet resistance; (2) surface condi- 
tions determine the amount and dis- 
tribution of heat in the weld zone; 
(3) the visible effects of surface condi- 
tions are evident in the appearance 
of the electrode impressions; (4) a 
critical time of treatment exists for 
all the chemical methods investigated; 
(5) the critical time of treatment 
varies for different thicknesses of ma- 
terial; (6) the effects of surface con- 
ditions are more evident in welding 
thinner gauges of material; (7) the 
best welds are obtained under low- 
pressure conditions; and (8) the 
ideal chemical treatment should be 
capable of producing a low sheet-to- 
sheet resistance consistently from 
day to day. The Welding Journal, 
June, 1942, pages 257-s-265-s, 17 
illus. 


Welding of Light Gage Stabilized 


Stainless Steel. S. L. Rich. This 
article deals with an investigation 
made to compare the resistance to cor- 
rosion of welds made with oxyacety- 
lene and those made with metallic 
and carbon are. In the case of cor- 
rosion, gas welds made with a neutral 
flame showed a large excess of oxides 
after exposure but no corrosion. In 
tests for embrittlement, the neutral- 
flame gas welds were bent 180 deg. 
Without cracking. Carburized gas 
welds cracked in several places before 
reaching a 90-deg. bend, showing inter- 
granular corrosion. Carbon are welds 
Were bent at 180 deg. without cracks 
or failures. There was no evidence of 
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corrosion. In the physical tests butt 
and flange welds made with gas were 
slightly higher in tensile strength, but 
the resulting warpage on sheets of the 
same gauge was excessive and unsatis- 
factory. Tests using various fluxes 
were made for chemical trial. Their 
purpose was to reduce further the 
carbon content to approximate that of 
the parent metal. Three trials were 
made, the flux for the first being tita- 
nium oxide and methanol; that of 
the second, sodium silicate; and for 
the third, a commercial product dis- 
solved in alcohol. In the case of the 
second trial, welding was found to be 
difficult and this was discontin- 
ued. 

The indications from the first and 
third trials showed that are welding 
without flux gave superior results. 
The Welding Journal, June, 1942, 
pages 265-s—268-s, 6 illus. 


‘Controlling the Effect of Contrac- 
tion and Included Stresses in Welded 
Structures. A. E. Berriman. The 
are-welding process of joining to- 
gether mild steel involves an applica- 
tion of heat causing expansion, fol- 
lowed by contraction during the cool- 
ing-off period. This introduces stresses, 
the effect of which in welding prac- 
tice is known as distortion. The writer 
presents ten rules that have been de- 
veloped to control the effect of con- 
traction and included stresses in 
welded structures so that a high stand- 
ard of quality in welding can be ob- 
tained. The Welding Journal, June, 
1942, pages 373-378, 17 illus. 


Welding of Light Gage Steel Tub- 
ing in Aircraft Production. Joseph P. 
Weed. Thechange from the oxyacety- 
lene method of welding to that of 
electric welding is a solution to the 
problem of increasing production with 
a consequent reduction of both time 
and costs of manufacturing. The suc- 
cessful application of electric welding 
in the construction of light gauge 
chrome-molybdenum tubing assem- 
blies for aircraft has exceeded the 
highest estimates for lowering the cost, 
with a simultaneous increase in pro- 
duction speed. The article includes a 
description of the electric welding 
process, the generators, tooling and 
necessary training. The Welding 
Journal, June, 1942, pages 379-383, 
5 illus. 


Wasteful Oxyacetylene Welding 
Practices. Shop practices are re- 
commended for the purpose of con- 
serving supplies of oxygen, acetylene 
and other welding accessories. It is 
indicated that the cumulative effect 
of seemingly unimportant wasteful 
practices amounts to substantial losses 
in the total war effort. Aero Digest, 
July, 1942, pages 170, 172, 10 illus.; 
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Automotive and Aviation Industries, 
June 15, 1942, pages 31, 54. 

Weld Hardening and Steel Com- 
position. A. Edison. The problem of 
weld cracking caused by excessive 
hardening of the steel next to the weld 
is of major importance in view of the 
great amount of steel being welded for 
military equipment. This article 
presents an equation and a chart from 
either of which the weld-hardening 
tendency of a steel can be estimated 
if its composition is known and from 
which its relative suitability for weld- 
ing may thus be speedily predicted. 
Metals and Alloys, June, 1942, pages 
966-971, 3 illus. 


Wind Tunnels 


A Aviacao ao alcance de todos 


(Aviation Must Understand Every- 


thing). L. Nobre de Almeida. This 
is a continuation of a series of articles 
on the principles of aerodynam- 
ics. 

In this article the writer discusses air- 
foil sections and wind tunnels. It is 
pointed out that the wind tunnel is 
the principal instrument of aero- 
dynamic experimentation. In dis- 
cussing the principles of relative 
velocity and of solid bodies passing 
through fluids, he describes how Os- 
borne Reynolds studied the forces be- 
tween a fluid and a solid body and ar- 
rived at dimensions that were appli- 
cable to aerodynamics. Mention is 
made of the work of Eiffel in 
France. 

The important types of wind tunnels 
and their uses are explained, such as 
the compressed air tunnel, atmos- 
pherie and closed-circuit tunnels and 
also constant-density and variable- 
density tunnels. Aviacao, February, 
1942, pages 7, 8, 27, 3 illus. 


Miscellaneous 


Safety in a Capsule. A brief de- 
scription of the applications of carbon- 
dioxide gas for emergency equipment 
in aviation. When compressed and 
carried in a small steel cylinder, car- 
bon dioxide serves not only to inflate 
life vests and rafts for airmen forced 
down at sea but also can be used to 
inflate ‘‘water wings’ to keep air- 
craft afloat until they can be sal- 
vaged. 

For fire-extinguishing purposes this 
gas instantly smothers fires starting 
from ignition of the fuel but does not 
damage engines or other equipment. 
Yankee Pilot, June, 1942, pages 13, 
14, 1 illus. 

Berlin Air Tourist. Aerial photo- 
graphs and detailed maps of the heart 
of Berlin. Aeronautics, May, 1942, 
pages 50, 51, 6 illus. 
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w LIFTS heavier planes off the ground—carries 
more tons of bombs—takes them higher, 
flies them farther—faster. 

The little wooden ‘‘toy” above is a chemist’s 
model of this power booster— 100,000,000 times 
life size. It represents a molecule of 2,2,4 tri- 
methyl-pentane (generally known asiso-octane), 
a prime ingredient in modern aviation fuel. 

Like many other chemical discoveries now 
blended to make super-gasoline, iso-octane was 
expensive at first. It cost forty dollars a gallon. 
Through research and the peacetime develop- 
ment of better manufacturing processes, the 
petroleum industry is producing enormous 
quantities today at approximately twenty cents 
a gallon. 

This development of iso-octane is another 
chemical miracle performed by the petroleum 
industry in its search for more efficient fuels. 


Each year the complex art of making high- 
octane motor fuels is further advanced—and 
the possibilities are unlimited. 

Ethyl technologists are assisting in this 
search. And, since the development of fuels 
and the improvement of engines are but parts 
of the same problem—the production of more 
power from each ounce of engine weight and 
gallon of fuel—it is our privilege also to coop- 
erate in the research programs of the aviation 
industry and those of the air services of the 
Army and Navy. 


ETHYL CORPORATION 
Chrysler Building, New York City ; 


Manufacturers of Ethyl Fluid, used by oil refiners to im- 
prove the antiknock quality of aviation gasoline. 
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Government 
Publications 


U.S. Army Air Forces 


The Ferrying Command. Brig. 
Gen. Harold L. George. The com- 
manding general of the Air Forces 
Ferrying Command summarizes its 
various functions, explains its organi- 
zation, and tells of some of its accom- 
plishments. Tracing the development 
of the command, he relates how pilots 
and crews are sent from its control 
centers to factories to take finished 
airplanes and fly them to destinations 
all over the world. Air Forces News 
Letter, June, 1942. 

Airdromes in Wartime. Lt. Col. 
Rudolph E. Smyser. A study of the 
requirements for wartime airdromes 
with particular attention to the land- 
ing and take-off areas. Once the 
landing and take-off area is provided, 
it is stated, the various kinds of air- 
fields differ only by the degree and 
amount of servicing, maintenance, 
supply and administrative facilities 
provided. To help recognize the mili- 
tary differentiations, definitions are 
given regarding airdromes, air bases, 
auxiliary airdromes, satellite fields, 
alternate airdromes, advanced land- 
ing fields, staging fields, dispersed 
airdromes, dispersal parking areas and 
field airdromes. Air Forces News 
Letter, June, 1942. 

Boeing’s Flying Fortress ... . 
Toughest of All. Recounting the de- 
velopment of the Boeing B-17 Flying 
Fortress, this article testifies to its 
military performance record. A de- 
scription of the B-17 as it is today, 
with improvements devised by bom- 
bardment engineers, is also included. 
Air Forces News Letter, June, 
1942. 

Maximum Aircraft Speed. Lt. 
Perry J. Ritchie. An analysis of maxi- 
mum speeds attained by airplanes in 
horizontal flight. The factors affect- 
ing the speed of aircraft are listed as 
horsepower, propeller efficiency, drag, 
Wing characteristics, weight, and com- 
pressibility of air. The statement is 
made that it is almost impossible to 
get a speed exceeding 575 m.p.h. 
(in horizontal flight with conventional 
aircraft), and reasons are given for the 
difficulty in obtaining higher speed. 
* These are: the compressibility effect 


on the propeller and airplane, power 


plant design, want of more maneuver- 
ability, increased armament, cost, and 
the physiologic aspect. Air Forces 
News Letter, June, 1942. 

Randolph Speeds Mechanics-Train- 
ing. Major M. D. Sell. Data are 
given on the curriculum of the Army 
Air Forces’ Training Type Mechanics 
School for Enlisted Men now being 
conducted at Randolph Field, Tex. 
In this concentrated two-week course 
no attempt is made to duplicate the 
work of the Air Forces’ technical 
schools. Instead, its purpose is to 
teach the basic soldier or newly en- 
listed man the approved methods of 
inspection and maintenance of train- 
ing planes and other technical duties 
normally performed in the school 
squadrons of the Training Center. 
Air Forces News Letter, June, 1942. 


National Advisory Committee 
for Aeronautics 


Propeller Blade Stresses Caused by 
Periodic Displacement of the Pro- 
peller Shaft. J. Meyer. A transla- 
tion of an article entitled ‘‘Die Bean- 
spruchung der Luftschraubenfliigel bei 
periodischer Verlagerung der Schrau- 
benwelle,” from Luftfahrtforschung. 
The present reports deal with different 
vibration stresses of the propeller and 
their removal by an elastic coupling 
of propeller and engine. A method is 
described for protecting the propeller 
from unstable oscillations and here- 
with from the thus-excited alternat- 
ing gyroscopic moments. The re- 
spective vibration equations are set 
down and the amount of elasticity re- 
quired is deduced. N.A.C.A. T.M. 
No. 1016, June, 1942, 13 pages, 3 
illus. 

The Stability of Laminar Flow Past 
a Sphere. J. Pretsch. A translation 
of an article entitled “Uber die Stabi- 
litat der Laminarstr6mung um eine 
Kugel,” from Luftfahrtforschung. As 
a contribution to the problem of tur- 
bulence on a surface of rotation, the 
method of small oscillations is applied 
to the flow past a sphere. It was 
found that the method developed for 
two-dimensional flow is applicable 
without modifications. The frictional 
layer in the vicinity of the stagnation 


91 


point of a surface of rotation is less 
stable against small two-dimensional 
disturbances than in the stagnation 
point itself, as proved from an analysis 
of the velocity distribution made by 
Homann. N.A.C.A. T.M. No. 1017, 
June, 1942, 8 pages, 4 illus. 

On the Symmetrical Potential Flow 
of Compressible Fluid Past a Circular 
Cylinder in the Tunnel in the Sub- 
critical Zone. Ernst Lamla. A trans- 
lation of an article entitled ‘Die sym- 
metrische Potentialstré6mung eines 
Kompressibeln Gases um einen Kreis- 
zylinder im Kanal im unterkirtischen 
Gebiet,” from  Luftfahrtforschung. 
The two-dimensional symmetric po- 
tential flow of compressible fluid past 
a circular cylinder placed in the 
centerline of a straight tunnel is 
analyzed in second approximation ac- 
cording to the Jansen-Rayleigh 
method. The departure of the profile 
from the exact circular shape can be 
kept to the same magnitude as for 
the incompressible flow. The veloci- 
ties in the narrowest section of the 
tunnel wall and at the profile edge are 
discussed in detail. 

In the treatment of the two-dimen- 
sional potential flow of an incompres- 
sible fluid past a circular cylinder 
placed in a tunnel with straight walls, 
the reflection method is resorted to; 
the doublet that may be envisaged 
in the center is reflected at the tunnel 
walls and the effects of all the image 
points are added. The solution then 
obtained is exact; the profile washed 
by the air stream is, to be sure, no 
longer an exact circle, but the differ- 
ence is ordinarily quite small. This 
solution for incompressible flow is des- 
ignated as the first approximation; 
the flow of fluid past a circular cylinder 
in the tunnel with allowance for the 
compressibility effect, discussed in the 
article, forms the second approxima- 
tion. The study is based on a method 
originally proposed by O. Janzen and 
soon afterward quoted by Lord Ray- 
leigh. N.A.C.A. T.M. No. 1018, 
June, 1942, 11 pages. 

Strength Tests on Hulls and Floats. 
K. Matthaes. <A translation of an 
article entitled ‘‘Festigkeitsversuche 
an Sechwimmwerken,” from Jahrbuch 
1938 der deutschen Luftfahrtforschung. 
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haw for Indusity: 
More Dollars Per Man Per Month in the 
PAY-ROLL WAR SAVINGS PLAN 


(= TO WIN THIS WAR, more Pay-Roll War Savings Plan, now is the 
and more billions are needed stime— 

and needed fast-—AT LEAST id 

SELES 2. To encourage employees ta increase 


the amount of their allotments for 
Bonds, to an average of at least 10 
percent of earnings—because 


This means a minimum of 10 percent 
of the gross pay roll invested in War 


Bonds in sy A plant, office, firm, and “token” payments will not win this 
factory in the land. war any more than “token’’ resis- 
Best and quickest way to raise this tance will keep the enemy from 
money—and at the same time to “brake” our shores, our homes. 

inflation—is by stepping up the Pay- , 
Roll War every If your firm has not already installed 


company offer every worker the chance the Pay-Roll War Savings Plan, now is 
to buy MORE BONDS. the time to do so. For full details, plus 


samples of result-getting literature and 
promotional helps, write, wire, or 
hone: War Savings Staff, Section E, 
reasury Department, 709 Twelfth 
Street NW., Washington, D. C. 


U.S. War Savings Bonds 


This space is a contribution to America's all-out war program by 
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Truly, in this War of Survival, 
VICTORY BEGINS AT THE PAY 
WINDOW. 


If your firm has already installed the 
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The report deals with strength tests 
on hulls and floats intended in part for 
the collection of construction data for 
the design of these components and in 
part for the stress analysis of the 
finished hulls and floats. N.A.C.A. 
T.M. No. 1019, June, 1942, 18 pages, 
19 illus. 

Theory of Heat Transfer and Hy- 
draulic Resistance of Oil Radiators. 
N. B. Mariamov. A translation of 
Report No. 444, of the Central Aero- 
Hydrodynamical Institute, Moscow, 
1939. In this report the coefficients 
of heat transfer and hydraulic resist- 
ance are theoretically obtained for the 
case of laminar flow of a heated viscous 
liquid in a narrow rectangular channel. 
The results obtained are applied to the 
computation of oil radiators, which 
to a first approximation may be con- 
sidered as made up of a system of such 
channels. In conclusion, a compari- 
son is given of the theoretic with the 
experimental results obtained from 
tests on airplane oil radiators. N.A.- 
C.A. T.M. No. 1020, June, 1942, 33 
pages, 14 illus. 

Prediction of Downwash and Dy- 
namic Pressure at the Tail From 
Free-Flight Measurements. KE. Eujen. 
A translation of an article entitled 
‘“Flugmessungen iiber den Einfluss der 
laufenden Schraube auf Abwind und 
Staudruck am Hohenleitwerk,” from 
Luftfahrtforschung. The present meas- 
urements form a continuation of 
earlier flight tests published in a pre- 
vious report for predicting the down- 
wash at the tail of an airplane. The 
method makes use of the tail itself 
as integrating contact surface to the 
extent that, beginning from the meas- 
urement of the self-alignment of the 
elevator, the mean down-wash angle 
and dynamic pressure at the tail are 
determined. The results are satis- 
factory, provided certain assumptions 
are fulfilled. The instrumental ac- 
curacy is considerably improved if the 
elevator is completely separate from 
the controls during the tests, because 
the effect of friction on the self-align- 
rent of the elevator is then reduced to 
a minimum and a finer elevator weight 
balance is rendered possible. The 
structural design of the push-rod un- 
coupling mechanism is described. 

The knowledge of the flow phenom- 
ena at the tail is of great importance 
for the precalculation of the longi- 
tudinal stability of a projected type 
of aircraft. For the case of power-on 
flight, however, the only information 
available up to the time of the report 
was almost exclusively restricted to 
an appraisal of experimental research. 
For this reason the investigations on 
this subject are to be continued. 
N.A.C_A. T.M. No. 1021, July 1942, 
16 pages, 19 illus. 


Civil Aeronautics Administration 


Education for the Air Age. This 
pamphlet contains suggestions for 
teachers and school administrators on 
how to inculcate airmindedness upon 
young Americans. It outlines a plan 
whereby students can be oriented to 
the problems arising from the develop- 
ment of transportation and communi- 
cation by air. In discussing the social 
and economic implications of avia- 


_ tion, the necessity for an educational 


program being speedily instituted is 
stressed. 

In the field of general education, 
syllabuses are offered for teachers of 
social studies, English, biology and 
general science, elementary school 
science, arithmetic and mathematics, 
physics, fine arts, and industrial arts. 
There are also recommendations for 
preparation of materials for high- 
school courses designed specifically for 
preflight training. This involves the 
adaptation of such parts of the Civil 
Pilot Training program as can be 
effectively utilized in high schools. 
Pertinent books are listed for each of 
the courses, as well as a suggested list 
of magazines and a preliminary bibliog- 
raphy of films suitable for classroom 
use. Aviation Research Project. 


United States Department of 
Agriculture, Forest Service 


The Gluing Characteristics of 15 
Species of Wood with Cold-Setting, 
Urea-Resin Glues. The results of a 
study of the gluing characteristics of 
15 species of wood with cold-setting 
urea-resin glues are reported in a 
leaflet by the Forest Products Labora- 
tory of the United States Department 
of Agriculture in cooperation with the 
University of Wisconsin. The species 
and method of selection, as well as the 
testing procedures, are _ outlined. 
Comparisons are made with effects 
obtained by gluing the same species 
with casein glues. The findings are 
indicated by the following summary: 

In general, all the species tested can 
be glued with urea-resin glues to pro- 
duce joints as strong in shear as the 
wood itself. Hickory appears to be 
somewhat more difficult to glue than 
the other species. In general, the 
shear strength of the joints increased 
as the specific gravity of the woods 
used in making the joint increased. 

The average wood failures were 
generally higher on joints glued with 
the urea-resin glues than were ob- 
tained previously on the same species 
glued with casein glues. The wood 
failures of the resin-glued joints were 
fairly uniform for all the species tested. 
This is in contrast to a general decline 
in wood failures with an increase in 
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specific gravity of the wood of casein- 
glued joints. 

There was little difference in the re- 
sults obtained among the four urea- 
resin glues used in this study, although 
one of the glues showed slightly lower 
strengths and wood failures on the 
denser species. 

Joints of essentially equal quality 
were obtained for assembly periods of- 
5 and 15 min. 

No significant difference in gluing 
properties was found between heart- 
wood and sapwood in the seven species 
compared, with the possible exception 
of hickory for which the heartwood 
appeared to be somewhat more diffi- 
cult to glue than the sapwood. Forest 
Products Laboratory, Madison, Wis. 


National Bureau of Standards 


Relief of Residual Stress in Stream- 
line Tierods. Rolla E. Pollard and 
Fred M. Reinhart. This paper reports 
an investigation undertaken at the 
request of the Bureau of Aeronautics 
of the Navy Department to determine 
the cause of failure of streamline 
tierods, of which a high percentage has 
been attributed to torsional fatigue 
due to synchronous vibrations Such 
tierods of various compositions were 
examined in an attempt to determine 
whether or not the residual stresses 
could be relieved by low-temperature 
heat-treatment. It was found that 
about two-thirds of the residual stress 
in tierods of SAE 1050 steel could be 
relieved by heating them for 30 min. 
at 600°F. which did not materially 
lower the mechanical properties of 
the metal. Using 18-8 stainless steel 
—with or without additions of titan- 
ium, columbium or molybdenum— 
temperatures up to 1,000°F. could 
be applied without serious impairment 
of the mechanical properties and at 
that temperature most of the residual 
stress would be relieved. Precipita- 
tion of chromium carbides was caused 
by heating tierods of straight 18-8 
composition to 1,000°F. for 30 min., 
indicating that the limiting tempera- 
ture for that material would be about 
900°F., which would relieve about 40 
per cent of the residual stress. Addi- 
tions of titanium, columbium or molyb- 
denum would possibly permit heat- 
ing at higher temperatures, since car- 
bides of these elements would be pre- 
cipitated instead of chromium carbide. 

Low residual stress was found in 
tierods of 18-2, 16-1 and K-monel in 
as-received condition which had been 
heat-treated during fabrication, and 
further heat-treatment would be un- 
necessary for relief of stress. Local- 
ized differences in the amount of cold- 
working were indicated by microscopic 
examinations and Vickers indentation 
tests, and these differences may ac- 


= 
q 
BS: 
BS = 
SS 
> 
4 — 
q 


AERONAUTICAL ENGINEERING REVIEW—AUGUST, 1942 


on a production basis 


Intormation supplied by Fairchild Engine and Airplane Corporation and “ Aeronautical Engineering Review” 


Spectograph equipment is now being used by Fair- 
child for the analysis of materials. Such analyses are 
necessary to insure that the materials meet the exact- 
ing specifications required for highly stressed engine 
parts. No deviation can be tolerated and constant lab- 
oratory control must be maintained. With the specto- 
graphic equipment three men can do the amount of 
work that formerly required thirty. 

The operation of the equipment is simple and under- 


standable. Pellets from chips of the material form the 
electrodes of a high voltage circuit. Current passed 
through this circuit causes these electrodes to spark 
brightly. The total color of this spark is separated by a 
grating device into the wave lengths of the colors pres- 
ent and recorded on film. As each alloying element 
has a definite color characteristic when burned, analy- 
ses of the film for density of wave lengths quickly 
show the ingredients present and the amount of each. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
FERROMOLYBDENUM “CALCIUM MOLYBDATE” 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED 
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count for the distribution of residual 
stress in cold-worked tierods. Journal 
of Research of the National Bureau of 
Standards, June, 1942, pages 755-772, 
13 illus. 

Effect of Altitude on Knock Rating 
in CFR Engines. Donald B. Brooks. 
Systematic differences on some fuel 
types have been shown in knock rat- 
ings made at altitudes and ratings 
made at sea level. Experiments made 
in an altitude chamber showed that if 
tests were made at uniform knock in- 
tensity complete agreement could be 
obtained and that uniform knock in- 
tensity could be secured by the re- 
duction of cylinder clearance volume 
in linear relation to air pressure. Asa 
result of these tests, equations are de- 
veloped to establish a relation of clear- 
ance volume for standard knock in- 
tensity to air pressure and to octane 
number, for the American Society for 
Testing Materials motor and for the 
Cooperative Fuel Research methods 
of knock rating. Equations are also 
developed to establish the relationship 
between octane-number requirements 
and air pressure, and these are shown 
to agree with road-test data. 

The paper is divided into chapters 
covering a description of the CFR 
engine, the test equipment used, the 
preliminary altitude-chamber _ tests, 
the final tests there subdivided into 
test procedure and test results, guide 
curve data and the effect of altitude 
on octane-number requirement. Con- 
clusions and bibliographic references 
are included. Journal of Research of 
the National Bureau of Standards, 
June, 1942, pages 713-734, 4 illus. 


Canadian Department of Trade 
and Commerce 


Civil Aviation in Canada 1940. A 
compilation of six statistical tables on 
civil aviation in Canada during the 
year 1940. Table 1 gives a statistical 
summary, comparing figures for each 
year from 1934 through 1940. Table 
2 accounts for aircraft miles, passen- 
gers, freight, mail, revenues and ex- 
penses in 1940. The third table lists 
investment, employees, surveys, and 
accidents; the fourth shows aircraft 
traffic by province of origin. Airports 
in Canada are tabulated in the fifth 
table and licensed civil aircraft in 
Canada in the sixth. Dominion Bu- 
reau of Statistics, Ottawa. 


Bulletins des Services Techniques 


Etude du Coefficient Polytropique 
de Détente Dans un Moteur a Ex- 
Plosion (Study on the Polytropic Ex- 
pansion Coefficient in an Internal 
Combustion Engine). Max Serruys. 


This study is a result of the writer’s . 


previous investigations, which have 
been presented under the title ‘De- 
tonating Combustion in Internal Com- 
bustion Engines” (No. 103 of this 
series of publications). 


The writer describes the testing 
equipment in detail, such as engines, 
pistons, valves, cylinder heads and 
other parts. Among the testing in- 
struments mentioned is the low inertia 
optical mamograph. Fuels were tested 
at various richnesses of gas mixtures 
and in each case the ignition advance 
was regulated for the best output. 
The water temperature at the engine 
outlet was limited to 90°C., and the 
temperature of the air admitted into 
the carburetor to only 15° or 20°C. 

The writer presents the principles 
on which the analysis is based and 
states that the results obtained are 
sufficiently correct so that definite 
conclusions may be drawn. The in- 
vestigation demonstrated that the 
temperature of the intake air of the 
carburetor and the quality and rich- 
ness of the carbureted mixture have 
an important effect on the efficiency of 
actual combustion, as well as on after- 
combustion. 


It was also found that in many 
varieties of mixtures (cetane, iso- 
octane, iso-propyliec ether, gas, oil, 
alcohol) the best combustion effi- 
ciency has been obtained not by means 
of pure fuels but by mixtures in ade- 
quate proportions. Publications Sci- 
entifiques et Techniques du Secrétariat 
d’ Etat aU Aviation, No. 170, 1941. 


Indicateurs de Vitesse de Givrage 
(Indicators of the Speed of Icing). 
Edmond Brun and Etienne Vassy. 
This Bulletin describes two devices 
that indicate the speed with which 
ice forms on aircraft. It is stated that 
it would be useful if aircraft were 
equipped with a device to make known 
to the pilot the start of icing conditions. 
Devices known as icing indicators 
serving to warn the pilot of the deposit 
of the first layers of ice are relatively 
easy to design, since the information 
to be furnished is of a purely qualita- 
tive nature. However, account must 
be taken by the pilot of the rapidity 
with which the layers of ice thicken, 
since this rapidity is a condition that 
increases the gravity of the situation. 
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Devices capable of supplying this in- 
formation both in a qualitative and a 
quantitative sense can be designated 
as indicators of the speed of icing, the 
speed of icing being defined by the in- 
crease of the thickness during a unit 
of time. 

The two devices described in this 
Bulletin permit a continuous measure 
of the speed of icing. They differ 
principally in the methods by which 
the thickness of ice is measured, one 
of them being optical and the other 
electrical. Two prototype icing in- 
dicators were constructed for the 
Centre National de la Recherche 
Scientifique (National Center of Sci- 
entific Research). The optical device 
was tested in a wind tunnel under icing 
conditions and various suggestions 
are made for modifications in order to 
render it more useful for service on 
aircraft. It is indicated that the two 
devices seem to be a solution to the 
problem of measuring the speed of ice 
formations, but that they must under- 
go some modifications before they can 
be manufactured. Publications Scien- 
tifiques et Techniques du Secrétariat 
d’ Etat av Aviation, No. 95, 1941. 

Sur le choix des matiéres trans- 
parentes utilisables pour la photo- 
élasticimetrie (On the Selection of 
Transparent Materials for Photo- 
elastic Analysis). Jean Villey. Op- 
tical and mechanical qualities must be 
considered simultaneously for the se- 
lection of materials suitable for photo- 
elastic analysis. These characteristics 
should not be considered separately 
since they form a complex that should 
be treated in its entirety in order to 
evaluate and compare the various ma- 
terials. 

An investigation was made on a flat 
model and consisted of two distinct 
parts: the first to determine the di- 
rections of the main stresses and the 
second to determine their value. The 
following operations are presented 
mathematically: (a) determination of 
the isostatic lines and (b) analysis of 
the main stresses. The precision and 
quality of these two experimental de- 
terminations served as a guide to evalu- 
ate the characteristics to be sought 
in the selection of transparent mate- 
rials for photoelastic materials. 

Among plastics referred to are the 
American Bakelite and the Japanese 
Phenolite. The optical sensitivity of 
Bakelite is 20 times greater, and that 
of Phenolite 25 times greater than that 
of conventional glass. French prod- 
ucts such as Celluloide, Cristallex, 
and Plexiglas are also mentioned. The 
conclusion of this study covers the 
preparation of the materials for photo- 
elastic tests. Publications Scienti- 
fiques et Techniques du _ Secrétariat 
d’ tat a l’ Aviation, No. 96, 1941. 
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Services 
of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the Aeronautical Engineering Review and, 
under usual library limitations, to the public. Four special- 
ized services are available. 


The Paul Kollsman Library 


This lending library service makes available, without 
charge, the latest and more important aeronautical books. 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references which 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any aeronautical or 
technical book they wish to borrow. Through an ex- 
change agreement with the Engineering Societies Library, 
any book on general engineering may be borrowed from its 
great collection of over 160,000 volumes. 

Aeronautical books may be purchased through the li- 
brary; loan copies may be inspected before placing orders. 
A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Library 


This reference library contains over 14,000 aeronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete aeronautical libraries in the world. 
Material from this library is not available for loan but may 
be used for reference purposes at the Aeronautical Archives. 


The Pacific Aeronautical Library 
6715 Hollywood Boulevard 
Hollywood, California 

Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation. 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 
cludes aerodynamic and structural research reports, as well 


as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special] aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any aeronautical or general engineering mate- 
rial. 

Microfilms made on special order. 

Photographs made from the Institute's photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. 

Research work is charged at the usual library fee of $2.00 
per hour. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers at the standard rate of 1 cent per word. 
Minimum charge $2.00. 

Reproductions of any material in the Aeronautical Ar- 
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rates. 
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Machine Shop Instruction 


A series of six manuals for training on 
different machine tools including the 
lathe, drill press, milling machine, 
grinder, shaper and planer, and on 
bench work, has been prepared by the 
William Hood Dunwoody Industrial 
Institute. The training plan has been 
developed, tested and improved during 
a period of years by the staff of the Metal 
Trades Department of the Institute. 
Published in loose-leaf form, each manual 
includes instructions for the use of one 
of the above-mentioned machine tools 
and job sheets for the job to be accom- 
plished by the trainees. 

The sheets for each individual job 
give its description; the materials, tools 
and equipment to be used; general in- 
structions; the operating steps in 
numerical order; a list of precautions; 
questions for the trainee; and a list of 
references. A job sheet check is inserted 
following the instruction sheets, and 
questions are answered on separate 
sheets. A seventh manual in this series 
is the instructor’s guide which covers 
the system of training and furnishes in- 
formation and suggestions concerning 
the use of all of the units of this series of 
manuals. 


Machine Shop Training, by 
the staff of Dunwoody Industrial 
Institute; American Technical 
Society, Chicago, 1942; grinder, 
shaper and planer, drill press and 
milling machine manuals, $1.25 
each; lathe and bench work man- 
uals, $1.35 each; instructor’s 
guide, $0.75. 


Textbook for Riveting Students 


A handy-sized guide book for the stu- 
dent of aircraft riveting. The book con- 
tains information on the practical as- 
pects of the most important functions 
of riveting. Types of rivets, materials, 
notes on the strength of riveted joints, 
tools and riveting methods, the operat- 
ing principles of pneumatic hammers 
and Squeezers are among the subjects 
discussed. Also included is a list of 
“Don'ts for Riveters” and riveting 
terms used in the trade. Various tables 
provide reference data on dimensions 
and standards for riveting work, drills, 
and for handling air under pressure. 


Aircraft Riveting, by E. B. Lear 
and James E. Dillon; Pitman 
Publishing Corp., New York, 
1942, 118 pages, $1.25. 


Aerodynamics 


In this third edition, the material of 
the book has been revised, nonessential 
parts of it omitted, and others supple- 
mented. Although, in keeping with its 
subject, it deals mainly with air in mo- 
tion and aerostaties with air at rest; a 
chapter on aerostatices has been included 
to acquaint students with the elements 
of this related subject. For the same 
reason there are also chapters on air- 
craft instruments and avigation. How- 
ever, adhering to the elementary nature 
of the text, the subject of dynamic 
stability is not included. There has 
been some rearrangement of chapters to 
aid in classroom presentation of the sub- 
ject. Practically all the problems ap- 
pended have been revised. 


Elements of Practical Aero- 
dynamics, by Bradley Jones; 
John Wiley & Sons, Inc., New 
York, 1942; 459 pages, $3.75. 


Medical Handbook 


Although this book was prepared by 
the faculty of the School of Aviation 
Medicine of the Army Air Forces pri- 
marily for flight surgeons and aviation 
medical examiners who previously at- 
tended the School of Aviation Medicine 
at Randolph Field, it will be useful to all 
physicians engaged in the task of select- 
ing and maintaining flying personnel. 
Its purpose is to make available the 
numerous tables and measurements to 
which daily reference is required; to 
outline briefly diagnostic procedures 
and techniques frequently used in physi- 
cal examinations; to supplement army 
regulations applying to examinations; 
to summarize the problems and proce- 
dures with respect to supplies, adminis- 
tration and sanitation; to outline 
principles of medicine encountered ‘n 
combat; and to provide ready refer- 
ences for consultation where details are 
needed. The handbook is not to be con- 
sidered as a textbook. 

The subjects are presented under 
chapter heads including the Physical 
Examination, Problems in the Care of 
the Flyer, Administration, Medical 
Property and Supply, Sanitation, and 
Military Medicine. 


Flight Surgeon’s Handbook, 
prepared under the direction of 
the Commandant; School of Avi- 
ation Medicine, Randolph Field, 
Tex., 1942; 160 pages. 
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Maintenance and Operation 


The first American editions of Parts 
IV, V, and VI of a series of books on air- 
craft maintenance and operation have 
recently been made available. All 
three volumes deal with engines. Part 
IV, which is Vol. 24 of the series, deals 
with the British Dagger VIII and 
Cheetah X aircraft engines. Particulars 
of these engines are presented, together 
with practical notes on maintenance 
and operation. Detailed information is 
given on the various parts of the en- 
gines, their construction and _ service 
routine. The Dagger VIII engine is a 
24-cylinder intermediately 
charged, air-cooled unit, having four 
banks of six cylinders each on a com- 
mon crankease. Essentially, it is com- 
posed of two twelve-cylinder opposed 
engines, mounted side by side and 
geared together. The Cheetah X is a 
seven-cylinder radial type whose cyl- 
inders are equally spaced around a 
barrel-type crankcase. 

Part V, or Volume 25 of the series, 
deals with the Pratt & Whitney Wasp 
JR.B., Wasp H1 and Hornet E Series 
engines, which are nine-cylinder, air- 
cooled types whose general features are 
alike. Necessary technical data on con- 
struction and operation of these types 


-are given together with lubrication 


charts and detailed instructions on in- 
stallation, testing and maintenance. 
The second part of this book is devoted 
to the detailed treatment of the installa- 
tion, operation, inspection and mainte- 
nance of the Twin Wasp series of two- 
row, 14-cylinder, radial air-cooled en- 
gines. 

Part VI, or Volume 26 of the series, 
deals in a similar manner with. Wright 
Cyclone 14 and Cyclone GR-1820-G-200 
engines. General descriptions are given 
of the two types, followed by detailed 
instructions for operation and mainte- 
nance under a plan similar to that used 
in other books of this series. 


Engines, Parts IV, V, VI; 
Chemical Publishing Co., Ine., 
Brooklyn, N.Y., 1942; Three 
Volumes: Part IV, 136 pages; 
Part V, 112 pages; Part VI, 120 
pages; $2.50 each. 


Advice for the Civilian 


A pocket-sized handbook containing 
information for civilian protection, pre- 
pared by the Civilian Defense Council 
of the College of the City of New York. 
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Information and advice on what, and 
what not, to do in the event of an 
enemy attack are presented. 

The work of the organizations formed 
for civilian protection is described. 
Practical advice on fire fighting and 
descriptions of various types of bombs 
and their effectiveness are included. 
Gases are classified and methods of 
treating victims are presented in a 
chapter devoted to these subjects. 
There is also much practical advice on 
first aid, as well as notes on food con- 
servation and nutrition. 


Handbook of Civilian Defense; 
McGraw-Hill Book Co., Ine., 
New York, 1942; 184 pages, 
$1.25. 


Pattern Drafting on Metal 


The object of this book is to familiar- 
ize the reader with the basic principles 
that must be applied in laying our pat- 
terns on sheet metal. It is intended to 
give the practical worker the funda- 
mental technical background to enable 
him to acquire proficiency in sheet 
metal drafting. The author presents a 
discussion of practical shop problems. 

The book is divided into three sec- 
tions: the first covers the so-called 
parallel forms that relate to prisms and 
cylinders; the second deals with the 
radial-line method, which is applied to 
all conical-shaped forms; the third 
takes up the triangular method for all 
kinds of irregular forms. Each chapter 
describes typical cases in which the pro- 
gressive steps occurring in actual sheet 
metal design and patternmaking are out- 
lined. One chapter is devoted to air- 
plane sheet metal drafting and presents, 
among typical cases, the design and 
patternmaking of fuel tanks and pilot’s 
seats. 


Sheet-Metal Pattern Drafting, 
by Frank J. Mc- 
Graw-Hill Book Co., Inc., New 
York, 1942; 189 pages, $2.00. 


Civilian Defense 


The authors state that “the distine- 
tion between soldier and civilian has 
vanished. Civilian defense is every- 
hody’s business and without exception 
it is everybody’s duty.” This book 
deals principally with bombs and pro- 
tection from bombs. One section is 
used to describe British experiences and 
includes information on their alarms 
and black-outs, the warden system, 
auxiliary fire service and the demolition 
and repair organizations. Adaptations 
have been made for conditions in the 
United States, with skyscrapers and 
other specialized buildings. The effects 
of bombs on civilian populations are 
described and useful information for the 
citizen is included. 


ENGINEERING REVIEW 


Books reviewed in this 
section may be purchased, 
or borrowed without charge, 
from The Paul Kollsman 
Library, Institute of the 
Aeronautical Sciences, 
1505 RCA Building West, 
Rockefeller Center, New 
York, N. Y 


What the Citizen Should Know 
About Civilian Defense, by Wal- 
ter D. Binger and Hilton H. 
Railey; W. W. Norton & Co., Inc., 
New York, 1942; 183 pages, 
$2.50. 


Military Phraseology 


A handbook of information presented 
in the form of a small encyclopedia in 
which terms, phrases and methods of 
modern warfare are defined and ex- 
plained. Factual information is con- 
tained to enable the conduct of modern 
warfare in its many aspects to be under- 
stood. The land, sea and air forces and 
their methods of offense and defense are 
described. 


What the Citizen Should Know 
About Modern War, by Fletcher 
Pratt; W. W. Norton & Co., Inc., 
New York, 1942; 184 pages, 
$2.50. 


Inspector's Handbook 


The material of this manual is general 
in nature. It is applicable to every type 
of all-metal aircraft and was written to 
assist aircraft inspectors and mechanics 
in the standardization of quality and 
safety of all-metal airplanes by making 
practical information available. The 
material covers each step in inspection 
routine from fabrication and subassem- 
bly to preflight and delivery inspection. 
Questions of design and technical de- 
tails are omitted in order to increase the 
book’s scope of usefulness Chapters 
are devoted to standards of workman- 
ship for various aircraft parts and the 
complete systems that form the com- 
ponents of an airplane. 


Aircraft Inspection, by Ernest 
E. Wissman; Whittlesey House, 
McGraw-Hill Book Co., Ince., 
New York, 1942; 268 pages, 
$3.00. 


Training Manual 


A revised edition of one of the Zweng 
series of “Quiz System Books.” The 
standard method of flight instruction is 
covered, with explanations of flight 
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maneuvers in primary and advsrced 
training. This book is intended as g 
training manual for students prep:ring 
to take their examinations for instrue- 
tor’s rating. It touches upon all jerti- 
nent points of the Civil Air Regula- 
tions. 

Flight Instructor, by Charles A. 
Zweng; Pan American Naviga- 
tion Service, Van Nuys, Calif., 
1942; 134 pages, $4.00. 


A Military Aviator's Career 


One of “The Way of Life Series,” 
this book is devoted to a consideration of 
military aviation as a career. It sup- 
ports the theory that military aviation 
is not just something that young, 
healthy men are hurled into by the 
emergencies of war but a profession just 
like any other to be chosen with fore- 
thought and to be achieved only by 
hard work and careful training. The 
qualifications necessary for a good com- 
bat pilot, the training he will undergo, 
the equipment he works with, how he 
will live, and how he will work are all 
briefly described. 

In outlining the history of aero- 
nauties, the stages of progress are di- 
vided into the mythologic, the experi- 
mental, the speculative and the scien- 
tifie—beginning with legends of flying 
horses and leading to the intricate, 
highly developed flying machines of 
today. Based largely on the author’s 
own experiences, a pilot’s life during the 
war of 1914-1918 is related. A com- 
parison is also made between the air- 
planes of 25 years ago and the greatly 
improved ones of the present. 

Step-by-step details are given about 
the life and training of an air corps 
candidate from the time he applies for 
entrance to service flying schools until 
he is graduated. The schools he attends, 
the different branches of military avia- 
tion open to him and the monetary re- 
turns are discussed. In conclusion, the 
book dramatizes the actual experiences 
of a pilot during combat. 


Captains of the Sky, by Albert 
Henry Munday; Row, Peterson 
and Co., Evanston, IIl., 1942; 64 
pages, $0.96. 


Aviation Mechanic 


This book is one of a series deserib- 
ing in detail various careers in avia- 
tion .. .. what the requirements are, how 
to enter them, the courses of training, 
the opportunities that are open, and the 
salaries they command. While Keep 
’Em Flying is presented in the form of & 
narrative of what happens to tliree boys 
from the time they apply for jobs 
apprentice air-line mechanics until they 
are graduated from their training 
course, it contains specific answers on 
how to become an aviation :nechanie 
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and what one’s life and work is like 
when one is an aviation mechanic. 

The procedure of learning to be an 
aviation mechanic particularized, 
with a general discussion of the theory 
and practice of flight and airplane con- 
struction. When the boys are drilled 
in the fundamentals, they learn that 
there are five fields of specialization open 
to them—aircraft overhaul, line mainte- 
nance, engine overhaul, instrument 
overhaul, and radio. Principles of tools, 
instruments and engines are explained 
and the importance of exactitude in a 
mechanic’s work is stressed. A number 
of American Airlines’ photographs 
illustrate the various phases of the 
work. 

Keep ’Em Flying, by Henry 

Lionel Williams; Row, Peterson 

and Co., 1942; 64 pages, $0.69. 


Fundamentals of Aircraft 


Sheet Metal Work 


This is a condensed guide and refer- 
ence book for aircraft sheet metal work. 
While providing instruction in the basic 
skills of aircraft practice, it seeks to im- 
press upon the student the necessity for 
accuracy, neatness and responsibility in 
every operation. The subjects of 
specifications, formulas, standards, sym- 
bols, code numbers, alloys, tools and 
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By W. S. Diehl, Lieut. Comdr. U.S. Navy. 
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pletely Revised) Handbook for Designers 
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HANDBOOK 
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tool usage are treated briefly but with 
sufficient information to qualify the 
text as a guide to the processes and ma- 
terials involved and for developing ac- 
curacy and certain skills Ta aircraft sheet 
metal construction. 

Curriculum operations are tabulated 
and shop rules and regulations are given, 
followed by general advice based on ex- 
perience. 

The book is divided into four main 
sections, the first covering general shop 
notes on the metals and alloys used, 
codes and symbols, riveting and weld- 
ing. The second part deals with sheet 
metal fastenings, bending, shaping, lay- 
ing out and cutting, tables and measure- 
ments, and other information. Section 
3 gives instructions of tools and their 
uses, and Section 4 contains safety rules 
and a series of shop projects providing 
exercises in practical application. 


Aircraft Sheet Metal Workers’ 
Manual, by Robert C. Look; 
The Goodheart-Willeox Co., Inc., 
Chicago, 1942; 122 pages, $2.50. 


Machine Shop Practice 


This book is intended to give the be- 
ginner a better understanding of the 
fundamentals and principles of modern 
machine shop practice. It is the 
author’s belief that consistent progress 
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cannot be made by the student or 
operator until he understands the basic 
principles of the tools and machines 
used. At the end of each chapter com- 
mon operating difficulties experienced 
on the particular machine are tabulated, 
followed by the probable causes and sug- 
gested remedies. Pertinent questions 
are appended to each chapter. Although 
machine construction is adequately 
dealt with, the use of tools and ma- 
chines and the operation of machine 
tools are stressed. The book covers a 
wide range and an attempt is made to 
include in the more fundamental phases 
of machine shop work all the major ma- 
chines and operations rather than the 
typical ones. The book contains numer- 
ous illustrations, in many instances de- 
picting each step of an operation. 


Machine Shop Work, by John 
T. Shuman; American Technical 
Society, Chicago, 1942; 499 
pages, $3.50. 


Air Invasion of Germany 


The statement has been made many 
times that this is an air war and, as is 
to be expected, many good books have 
been published on the part played by 
the airplane. The writer has added to 
this collection a book in which he 
analyzes modern air warfare, claiming 
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that the only way to end the war is to 
take the offensive immediately. 

The rise of air power and the strate- 
gies of blitz warfare and air defense are 
discussed in the first part of the book, 
with particular attention given to the 
defense of the Americas. Disposal sys- 
tems of factory units, placing of strate- 
gic plants, camouflage, and the construc- 
tion of a web of fighter bases to inter- 
cept enemy airplanes before they reach 
their objectives are considered. It is 
stated that airplanes are the best means 
of protection against enemy raiders, 
since the usual type of antiaircraft gun 
demands an enormous expenditure in 
ammunition and man power in relation 
to its effectiveness. 

The stand is taken that the United 
States should seize at once all land ap- 
proaches to this continent—the French 
West Indies, the Galapagos, the Azores, 
Cape Verde, the Canary Islands, and 
Dakar—and that an armed protectorate 
be established over all areas that might 
be used as bases for invading our shores. 
The seizure of these outposts is also 
shown to be important from an offensive 
point of view, since we would then be in 
a position to assault the enemies’ key 
positions, while they could attack these 
heavily protected bases and break 
through to our vital points only with 
extreme difficulty and cost. 

The most striking part of the book 
deals with risking our resources in an 
immediate all-out attack on Germany 
by having our entire available air force 
based in the British Isles and attacking 
the heart of the enemy system, the 
Reich. The author recommends that 
the territory of Alaska and the Aleutian 
Islands be strongly fortified and pro- 
tected by a network of powerful air 
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ment, use and maintenance of 

| Parachutes. 90 pp., 40 _ illus. 
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bases. He also advocates that a holding 
action against Japan be maintained by 
using airplanes and submarines to at- 
tack her far-flung line of communica- 
tions on the basis that should Germany 
be defeated Japan will be in a helpless 
position. 

The military principles that would 
govern the strategy and tactics of this 
proposed campaign are as follows: 
(1) If two belligerents of equal strength 
are separated by a large body of water, 
the conflict becomes one of air power 
alone, and the one to develop first an 
overwhelming superiority will be the 
victor. (2) No matter how much terri- 
tory or resources are controlled by the 
Third Reich, if American industry is 
utilized to its fullest capacity for the 
production of heavy bombers for the de- 
molishing of German industrial and 


Book 


The Submarine at War, by A. M. 
Low; Sheridan House, New York, 
1942; 305 pages, $3.00. 

How submarines are operated, pro- 
tected, detected, and combated is ex- 
plained in this book on modern sub- 
marine strategy. Its stated purpose is 
to interpret submarine warfare and to 
destroy any prejudice against it as an 
inhumane weapon. In tracing the his- 
tory of submarines and their develop- 
ment in the major navies of the world, 
comparisons are made between air and 
submarine warfare. 


On the Airways, by Josephine E. 
Phillips; Row, Peterson and Com- 
pany, New York, 1942; 36 pages, 
$0.28. 

Describing a boy’s journey from New 
York to Los Angeles in a Stratoliner, 
this book, written for children, touches 
briefly upon all of the factors that make 
airplane flights possible. 


The Protection of Cultural Re- 
sources Against the Hazards of War, 
prepared by the Committee on Con- 
servation of Cultural Resources; Na- 
tional Resources Planning Board, 
Washington, 1942; 46 pages, $0.10. 

This handbook outlines measures to 
be taken during wartime for the pro- 
tection of books, manuscripts, records, 
works of art, museum objects, historic 
buildings, scientific and scholarly appa- 
ratus, and other cultural resources. 
Besides considering the importance of 
these resources and the danger to which 
they may be subjected, it discusses the 
formulation of general plans, the selec- 
tion of protective materials, and the 
possibilities of evacuation. 


Men on Bataan, by John Hersey; 
Alfred A. Knopf, New York, 1942; 
313 pages, $2.50. 
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transportation centers, the Nazi war 
effort would be disintegrated. (3) The 
attack must be on a scale comparable to 
a great land campaign and, even at the 
risk of weakness at other points, should 
be concentrated at the point where the 
decisive blows are to be made. 

The writer considers these points in 
detail. In the formulation of these 
ideas, he aligns himself with Douhet, 
Trenchard, Mitchell, Williams, and de 
Seversky in his advocacy of air power. 
The book is from an analyst rather than 
a propagandist. It should render a 
great service at this time in clarifying 
public thought on the supremacy of 
aircraft. 

The Coming Battle of Germany, 
by William B. Ziff; Duell, Sloan 

& Pearce, New York, 1942; 280 

pages, $2.50. 


Notes 


A biography of Douglas MacArthur 
is correlated with a report of the events 
that transpired during the defense of 
Bataan. While the subject of the book 
revolves chiefly around MacArthur's 
life, his talents and leadership, it also 
introduces some of the soldiers and 
civilians who fought with him. Their 
reactions and deeds are related in short 
character sketches. 


MacArthur on War, edited by 
Frank C. Waldrop; Duell, Sloan & 
Pearce, Inc., New York, 1942; 419 
pages, $3.00. 

Based on his writings, studies, 
and reports as Chief of Staff, this is an 
examination of General Douglas Mac- 
Arthur’s contributions to the science of 
modern warfare and to the development 
of the American Army. It presents his 
military doctrines, ideas, inven- 
tions. 


Are You Ready for an Air Raid? 
by Matilda Clement; W. H. Baker 
Co., Boston, 1942; 24 pages, $0.35. 

A one-act play, introduced by high- 
school groups, to dramatize air-raid 
precautions. A group of students 
who are taking a course in Air Raid 
Precaution bring a résumé of their 
lessons into the home of one of their 
friends. Various phases of A.R.P. are 
brought into effect as the theme fol- 
lows the routine work and _ responsi- 
bilities of home defense workers. 


Arise to Conquer, by Ian (ileed; 
Random House, Ine., New York, 
1942; 223 pages, $2.00. 

A personalized account of the Battle 
of Britain by one of the fighter pilots 
who took part in it. Enhancing this 
narrative of sky fighting are details of 
who the “so few’ were, what they 
did, how they lived, and how they 
died. 
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Annapolis, by Captain W. D. Pules- 
ton, U.S.N.; D. Appleton-Century 
Co., Ine., New York, 1942; 259 
pages, $3.00. 

In addition to giving a well-rounded 
picture of the United States Naval 
Academy as it is today, this book 
traces the history of Annapolis from 
its founding in 1845 until the present. 
It outlines the training and education 
of midshipmen before Annapolis ex- 
isted, showing the influence of the old 
Navy upon the founding, organization 
and character of the Academy. Par- 
ticular attention is paid to the contri- 
butions of Jones, Decatur, Farragut, 
Perry and other naval heroes, and it is 
indicated how the traditions of the 
Academy have made themselves felt 
in the resourcefulness, initiative, and 
courage with which the American 
Navy is now meeting the tests of war. 


West Point, by Major William H. 
Baumer, Jr., U.S.A.; D. Appleton- 
Century Co., Ine., New York, 1942; 
263 pages, $3.00. 

An account of the history and tradi- 
tions of West Point, showing its im- 
portance in American life today. The 
scope of military, academic, athletic, 
and character training is outlined. 
The types of men who enter the 
United States Military Academy are 
depicted, as well as how they obtain 
their appointments and what abilities 
are required. The book deals with 
West Point as a national investment, 
how well West Point fulfills its pur- 
pose, its faculty, and its future. 


Open Fire! by Alec Hudson; The 
Macmillan Co., New York, 1942; 289 
pages, $2.50. 

A collection of four stories—“ Battle 
Stations!” “Enemy Sighted,” ‘Ren- 
dezvous,” and ‘Night Action’’—based 
on submarine warfare. Written by an 
American naval officer, the back- 
ground of this fiction is technically 
authentic. These accounts cover 
many phases of submarine action, 
telling how it feels to be on an under- 
sea craft in actual combat, to be 
bombed, sunk and saved by an iron 
lung, and to keep after the enemy 
fleet in all kinds of weather. 


Wartime Building Construction; 
Chemical Publishing Co., Inc., 1942; 
151 pages, $4.00. 

The first American edition of a 
British book reviewing the general 
principles of wartime building. It 
stresses the degree of fire protection 
required and the best means of carry- 
ing out the work. A special section is 
devoted to the construction of single- 
story buildings and living quarters for 
armed forces, also for temporary office 
accommodations and hospitals. 


BOOKS 


War Gases, by Morris B. Jacobs; 
Interscience Publishers, Inc., New 
York, 1942; 180 pages, $3.00. 

This book is a compilation of sys- 
tematic information for the detection, 
sampling and identification of chemical 
warfare agents, and the decontamina- 
tion of areas and materials polluted 
by them. Written primarily for war 
gas chemists and gas identification, 
decontamination and health officers, 
it offers general assistance to any one 
concerned with the defensive phases of 
gas warfare. Separate sections of the 
book are devoted to classification of 
the chemical agents; the physical 
characteristics physiologic re- 
sponse of the war gases; effect of war 
gases on materials, water and food; 
scheme of analysis: detection and 
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determination of arsenic; confirma- 
tory tests; and decontamination. 


The Face of the War, by Samuel 
H. Cuff; Julian Messner, Inc., New 
York, 1942; 290 pages, $3.00. 

Recording the events that led up 
to and through two and a half years 
of war, this is a condensed history of 
the period from 1931 to 1942. Sup- 
plemented by a set of maps, the text is 
a narration of fact. The acts of na- 
tions and statesmen, and the circum- 
stances behind these acts are told. 
Commencing with Japan’s invasion of 
Manchuria, all subsequent acts of ag- 
gression are summarized and the world 
reaction to each of these events is 
given. 


Library Accessions 


San Antonio, by Claude B. Aniol; 
Hastings House, New York, 1942; 57 
pages, $1.25. 

A few views of Kelly Field and Ran- 
dolph Field are included in this collec- 
tion of photographs portraying the city 
of San Antonio. Brief descriptive and 
historical notes supplement the photo- 


graphs. 


Foundations of Astronomy, by W. 
M. Smart; Longmans, Green and 
Company, New York, 1942; 268 
pages, $4.20. 

A textbook on astronomic funda- 
mentals and their application to naviga- 
tion. The mathematical calculations 
used need no greater knowledge than 
trigonometric functions. 


Air Force Girl, by Renee Shann; 
Carlton House, New York, 1942; 275 
pages, $2.00. 

This is a romantic novel, with details 
regarding the activities of the W.A.A.F. 
woven into the background of the plot. 


A Yankee Flier in the Far East, 
by Al Avery; Grosset & Dunlap, 
New York, 1942; 216 pages, $0.50. 

Three fictional Royal Air Force 
pilots join a voluntary squadron guard- 
ing the Burma Road and encounter 
action, saboteurs and spies. An adven- 
ture story for boys. 


Men Without Fear, by John J. 
Floherty; J. B. Lippincott Company, 
New York, 1940; 224 pages. 

A dramatic account, for boys, of ten 
adventurous occupations, among them 
that of test pilot. 


How to Build Model Airplanes, by 
Victor R. Fritz; The Evening Bul- 
letin, Philadelphia, 1934; 58 pages. 

The seventh in a series of pamphlets 


instructs how to build elementary and 
advanced, indoor and outdoor model 
airplanes. 


Adventures in Error, by Vilhjalmur 
Stefansson; Robert M. McBride & 
Company, New York, 1936; 299 
pages. 

“‘off-the-record’”’ account of 
modern historical and scientific fal- 
lacies. 


Famous Planes and Pilots, by 
Charles H. Hubbell; The Saalfied 
Publishing Company, New York, 
1939; 20 pages. 

A picture-book of some famous 
racing, military and commercial air- 
craft. 


Model Airplanes, Building and Fly- 
ing, by Joseph 8. Ott; The Good- 
heart-Willeox Company, Ine., Chi- 
cago, 1931; 358 pages. 

Descriptions, illustrations, plans, 
designs and detailed explanations of 
the methods used in building twenty- 
five complete model airplanes. 


Instructions for Making Pilot Bal- 
loon Observations; U.S. Government 
Printing Office, 1940; 68 pages. 

Directions for making meteorologi- 
cal pilot balloon observations and in- 
structions for applying the material 
thus gathered to weather forecast- 
ing. 


Alcoa Aluminum and Its Alloys; 
Aluminum Company of America, 
Pittsburgh, 1937; 112 pages. 

A general information handbook on 
aluminum and its alloys, giving the 
physical and chemical properties of 
the metal and explaining the various 
methods by which it can be fabricated. 
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Relay Cofaleg F. 


No! We don’t mean to intrude by bother- 
ing you with that old biological puzzler, 
"Which came first—the chicken or the 
egg?”. It’s a natural,’ however, to illus- 
trate Dunco’s ability to solve an electri- 
cal problem of far greater importance 
during these busy times: “Which comes 
first—relays to fit the specifications, or 
specifications to fit the relays?”’. 
Frankly, it doesn’t make any difference 
when you buy from Dunco. We have 
dozens of standard types that cover a 
wide variety of specifications—and we 


SNOW OUT! Write for Your Copy Today. . 
Here you cre—the finest, most 
Relay Buying and Engineering Guide ever 
issued. 48 pages profusely illustrated with 
photos, diagrams ond charts. Ask for Dunco 


are equippéd to produce special units to 
meet literally hundreds of the most exact- 
ing applications. In fact, the more exact- 
ing the application, the better we like it. 

Dunco relay specialists will gladly co- 
operate in solving your relay problems. 


A Complete, Quality Line—Individuall, Adapted ta Your Specific Needs 


STRUTHERS DUNN, INC., 1338 CHERRY ST., PHILADELPHIA, PA. 
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A Call on Tokyo 
They Carried the War to the Japanese 


Capital. Quoting General Doolittle, 
this is a “‘word for word” report of the 
bombing raid on Japan made by Ameri- 
can pilots on April 18. Included is a 
brief history of the events in Jimmy 
Doolittle’s life which led to his appoint- 
ment as the leader of the Tokyo bomb- 
ing. North American Skyline, May. 


Aeronautics School Catalogue 


The Spartan School of Aeronautics 
has issued’a catalogue of 64 pages giving 
details of its courses in the numerous 
branches of aeronautical engineering 
and related work. It shows the student 
accommodations and recreation facilities 
and gives details of the numerous 
courses offered in air-line maintenance 
engineering, aeronautical engineering, 
mechanics, various pilot courses, air-line 
communications, weather forecasting, 
and instrument training. The illus- 

3 trations include views of the interior 

and exterior of the school buildings, 
shops and equipment. Spartan School 
of Aeronautics, Division of Spartan Air- 
craft Company, Tulsa, Okla. 


Air-Raid Materials 


An illustrated catalogue has been 
issued by the makers of Ozite air-raid 
safety equipment. It covers black-out, 
air-raid damage and glass splinter pro- 
tection material for industrial plants. 
An analysis is presented of this wartime 
> problem and suggestions are made for 
solutions of the problem through the 
use of the equipment featured. Inform- 
ie ation is given on the ways in which 
' aerial bombs cause damage and the 
° different kinds of bombs and bomb hits 
)- are explained. Methods and materials 
7 for black-out coverings for windows are 

also discussed and illustrated and the 

uses of other materials are set forth. 
3 Clinton Carpet Company, Chicago. 


Bellows Data 
A leaflet shows the numerous types of 
Sylphon bellows. These devices are 
shown to have many applications in 
industries such as automobile, air 
conditioning, refrigeration, and in sci- 
entific and medical fields, as well as in 


the aeronautical industries. Uses in 
barometrically compensated carbur- 


A, PA. 


ouse Organs 


_.and Catalogues 


etors, radiator shutter thermometers, 
flare bomb releases, oil scavenging 
devices, propeller blade pitch controls, 
air-speed indicators, etc., are given. 
The Fulton Sylphon Company, Knox- 
ville, Tenn. 


Blimps for the Navy 


Anti-Sub Patrol. A brief description 
of Navy blimps and the purposes for 
which they are designed. As hunters of 
submarines and enemy-laid mine fields, 
it is said that Navy blimps—costing 
less to build than either a torpedo boat 
or a large patrol bomber—combine the 
best points of both, with some added ad- 
vantages of their own. Steel Horizons, 
Vol. 4, No. 2. 


Bombing Raid 


Boston III Party. Carl Olsson. With 
words and pictures a narrative is pre- 
sented of one of the Royal Air Force 
raids on German-occupied France by a 
group of Douglas Boston III bombers. 
The writer compares the R.A.F. with 
the Luftwaffe and gives some details of 
the construction of the Douglas Bostons 
and the technique employed in bombing 
operations. Douglas Airview, May. 


Cleaning Materials and Methods 


Oakite Cleaning Materials and Meth- 
ods in the Aviation Industry. A booklet 
of 40 pages is available containing the 
results of a careful study of the cleaning 
procedures used in the aeronautical 
industries. It is intended to be helpful 
to the men actually doing the work of 
cleaning and to executives responsible 
for production schedules, operating and 
maintenance costs and plant and prod- 
uct safety. Factual information is given 
on several new and specialized materials 
for handling more than 35 different 
cleaning operations by tank immersion, 
steam-detergent and air-pressure spray 
methods. An index facilitates ready 
reference to the many cleaning problems 
treated. Oakite Products, Inc., New 
York. 


Dynamotors 


A leaflet has been issued by General 
Electric Company on dynamotors for 
radio and other communication service. 
Information is given on how dynamotors 


_are built, their important features and a 
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few of their military uses. 
Electric Company. 


General 


Engineering Data Sheets 


Monthly engineering data sheets are 
issued by Ampco Metal, Inc. No. 102 
of this series, for June, 1942, gives in- 
formation on aluminum bronze as an 
alternate for tin. Applications are dis- 
cussed which previously called for tin 
and tin bronze but which are now found 
to be susceptible to the substitution of 
aluminum bronze. Bearing quantity is 
defined and other properties and uses 
are set forth. Specifications are charted. 

No. 103, for July, 1942, tells about 
the new features of the Aeroproducts 
propeller known as the Aeroprop. The 
features are listed as: (1) constant 
speed operation; (2) unit construction; 
(3) hollow steel blades with longitudinal 
ribs; and (4) unrestricted shaft hole for 
cannon installation. A brief description 
of the pitch-changing mechanism is 
included. Ampco Metal, Inc., Mil- 
waukee, Wis. 


Fastening Catalogue 


Catalogue No. 42 has been issued by 
Shakeproof, Ine. It contains illustra- 
tions, specifications and data on the 
application of many types of fastening 
equipment including lock washers, 
“Sems” fastener units, thread-cutting 
screws, United States Government 
specifications and approvals, engineering 
data and information on other Shake- 
proof products. The catalogue com- 
prises 122 pages and a pocket is pro- 
vided in the back cover for filing price 
lists. Shakeproof Products, Chicago. 


Faster Training for Welders 


Streamlined Welding Course Setting 
New Training Records. An account of 
the simplified procedure for welding in- 
struction, employed at North American 
Aviation, which has reduced the welding 
instruction from 2 months to as little as 
13 days. Eliminating all theory of 
metals and processes, the welders are 
trained for their specific jobs, and what 
they learn each day is given practical 
application immediately. Selection of 
trainees is based on natural suitability 
for the job, and classes are small enough 
to allow each student the close personal 
attention of the instructor. The article 
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relates how the introduction of this 
system was simultaneous with the ad- 
mission of women into the department, 
each innovation proving highly suecess- 
ful. North American Skyline, May. 


Gliders in War and Peace 


Here’s Something New—Motorless 
Glider Plane Formation Flying. <A brief 
account of the impetus gained recently 
in various phases of the glider program. 
Attention is called to the advantages 
offered air transport by the glider, since 
several gliders can be towed by one 
powered plane. The call for glider pilots 
by the armed services and the Civil 
Aeronautics Administration, the orders 
for gliders placed by the Army, the con- 
version of Aeronea light planes into 
gliders, the use of gliders in German 
vampaigns, the glider experiments by 
the Marine Corps are all dis- 
cussed. The Air Line Pilot, June. 


Glider Pickup 


First Airplane Launched by Air 
Pick-up System. Reproduced from a 
release by the War Department, Bureau 
of Public Relations, this article tells 
about the demonstration of the method 
of picking up gliders from the ground by 
an airplane flying at more than 100 
m.p.h., at the Army Air Forces Materiel 
Center at Wright Field, Dayton, 0. 
The demonstration indicated that the 
system may be utilized to speed up the 
training program for glider pilots. 
Using this system, training gliders can 
be picked up from a stationary position 
on the ground by an airplane in flight 
and towed until they gain sufficient 
altitude to be released by the glider 
pilot. The equipment used and the 
methods followed are described. The 
“Pick-Up,” June. 


Handbook on Taps and Tapping 


A second edition of a handbook on 
taps and tapping has been prepared to 
help those interested to select the proper 
taps for their requirements and to use 
them to their fullest efficiency. Instead 
of a description of the various types of 
taps and a recital of their uses, space is 
given in this book to the conditions 
under which taps are used. Because the 
problem of cutting internal threads by 
means of taps involves so many vari- 
ables that a book of this size can be only 
an introduction to the broad subject, 
the handbook is intended to be merely 
a guide to solutions of everyday prob- 
lems. 

It is divided into three main parts. 
Part I contains a glossary of screw 
thread terms and descriptions of taps 
and their uses. Part II contains articles 
relating to the factors governing the 
proper selection and use of taps. Part 
III is made up entirely of charts and 
tables of dimensions, tolerances, decimal 


equivalents, tap drill sizes, thread forms 
and similar data. Greenfield Tap & Die 
Corporation, Greenfield, Mass. 


Horizontal Broaching Machines 
The complete line of Model “HAS” 


universal horizontal broaching ma- 
chines is described in a new 12-page 
folder. Features of the twelve machines 
constituting the standard line are 
covered in detail, including the large 
face-plate, motor and pump mounting, 
hydraulic system, ete. 

Descriptions of typical applications 
of horizontal broaching, specification 
tables for dimensions of the various 
machines and data on equipment avail- 
able for special broaching operations 
are also included, such as information 
and tables on broach drive heads, roller 
follow rests and chip troughs. The 
standard line of machines covers sizes 
with normal ratings from 3 tons, 36-in. 
stroke, up to 25 tons, 90-in. stroke. 
Peak pulling capacities range up to 
71,300 lbs., driven by motors ranging 
from 71/2 up to 40 hp. Colonial Broach 
Company, Detroit. 


Incendiary Bombs 


Watch Out for Decoy Bombs. A brief 
discussion of special extinguishing meth- 
ods for magnesium-type and oil-type 
incendiary bombs. In dealing with oil 
bombs, advice is given to smother the 
fires and not to quench them. In deal- 
ing with magnesium bombs, it is coun- 
seled that the bomb itself be treated 
with the water-spray method but that 
surrounding fires be handled by the 
best extinguishing agent for each type of 
material which is burning. High Pres- 
sure, June. 


Electrical Production Equipment 

A 42-page booklet (GEA-3395) con- 
taining almost 200 photographs of 
applications and products has been 
issued by the General Electric Company 
to illustrate and describe their range of 
precision-built equipment for the air- 
craft industry. The major part of the 
booklet is confined to equipment for 
aireraft production although several 
pages are devoted to data on equip- 
ment for installation in aircraft. 

Described in the bulletin are load- 
center power distribution systems, 
motors and controls for many uses, 
resistance welding controls, are-welding 
equipment, heat-treating equipment, 
testing equipment, lighting, ete., and 
equipment for the airplane such as 
instruments, voltage regulators, motors, 
amplidyne sets, relays, generators, 
dynamotors, superchargers, radio, ete. 
General Electric Company. 


Metallurgy 


Aircraft Aluminum Alloys. William 
Van den Akker. A description of the 


properties and characteristics of «lu- 
minum and its alloys is presented in a 
short article written for the guidance of 
those engaged in using these materials, 
Methods of identifying these alloys are 
explained briefly. Ryan Flying Reporter, 
June 5. 


Microphone Catalogue 


Shure Brothers have issued a new 
catalogue designed to aid in the proper 
selection of microphones for various war 
and civilian applications. Technical 
data are presented in concise form on 
dynamic, crystal, and carbon micro- 
phones for use in ordnance plants, army 
camps, air terminals, broadcast stations, 
police mobile and station transmitting 
equipment, industrial war factories, 
O.C.D. control centers, and all other 
important microphone applications. 

Information is also given on how 
microphones are accurately measured, 
Shure Brothers, Chicago, Ill. 


Midwest Factory 


Built in Kansas. <A brief story about 
the Boeing aircraft plant in Kansas 
which reviews among other things the 
type of operations that are concentrated 
there and how its personnel is recruited. 
In addition to manufacturing Army and 
Navy trainers, this Kansas plant is 
building large numbers of major sub- 
assemblies for B-17 bombers. It has 
been announced by the War Depart- 
ment that this factory will also build 
AT-15 crew-trainers—an airplane re- 
sembling a small twin-engine bomber 
which is designed to give flight crews 
training for combat duties in multi- 
engine bombardment planes. Boeing 
News, June. 


New Tempering Catalogue 


Engineers and production men con- 
cerned with the problem of war-speed 
tempering, annealing or stress-relieving 
of big loads . . . . of expediting work 
through the heat-treatment, yet ob- 
taining such highly uniform physicals 
that rejects are said to be practically 
eliminated . . . . should find of value the 
newly revised Homo tempering cata- 
logue (T-625) just issued by Leeds & 
Northrup Company. 

It contains new data and new charts. 
There are many new pictures showing 
how the method is helping to overcome 
heat-treating bottlenecks in industry's 
battle of production. Leeds & Northrup 
Company, Philadelphia. 


New Weight Sheets 


Two new pages have been issued for 
the Speed Nuts for Aircraft Catalogue. 
These pages list the “Weight per Thou- 
sand” for all aircraft Speed Nuts and 
Speed Clips. For convenience and 
ready reference it is suggested that 
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these two sheets be placed directly 
behind the index page. 

A new bulletin (No. 162) has also been 
issued, describing the new ‘“Speed- 
Align” Adjustable Fairlead Guide 
Blocks. This bulletin is punched for 
three ring binders so that it can be kept 
in the catalogue for reference. Tinner- 
man Products, Inc., Cleveland, O. 


Maintenance Hints Notebook 


To keep the tools of war industries in 
full operation, a two-volume set of 
maintenance rules and suggestions is 
now available to maintenance men con- 
cerned with the care of electrical appa- 
ratus in industry. 

Written by engineers of the Westing- 
house Electric & Manufacturing Com- 
pany, the books total 220 pages and are 
made up of 15 chapters for loose-leaf 
insertion in 5 by 7-in. binders. Each 
chapter is brought up to date and addi- 
tions will be made as conditions warrant. 

Vol. 1 covers inspection of electrical 
apparatus, insulation materials and 
applications, the cleaning, drying and 
testing of insulation, commutator main- 
tenance, starting and regulating a.c., 
d.c. and squirrel cage induction motors. 
All the necessary information for proper 
maintenance of insulation and motors is 
given with diagrams, tables and charts 
to make the text easy to follow. 

Vol. 2 is devoted to contactor main- 
tenance, the inspection of transformers, 
and a chapter on transformer connec- 
tions. Wiring diagrams embrace all of 
the more common connections for two- 
and three-phase, 25- and 60-cycle, power 
transmission. Westinghouse Electric & 
Manufacturing Company. 


Labor-Saving Devices 

Employes’ Ideas for Improving Pro- 
duction Net Them $10,000. The awards 
for suggestions from North American 
Aviation employees for bettering air- 
plane production, salvaging waste ma- 
terial, and improving general manu- 
facturing efficiency are listed. The 
first three prizes were awarded for the 
following suggestions: (1) a device for 
forming tubing used in B-25 Mitchell 
bombers—using a compound set of 
forming blocks, this bender permits 
shaping of a tube in a rapid series of 
connected motions instead of a number 
of separate operations; (2) a ball-bear- 
ing grease exchanging procedure that 
will enable the regreasing of ball bear- 
ings in considerably less time than pre- 
viously estimated; (3) a forming ma- 
chine for manufacture of ammunition 
Magazine reinforcements which forms 
and cuts them to exact size in a single 
operation. North American Skyline, 
May. 


Plywood Data 


Scarfed Joints in Plywood. To meet 
the recently developed needs for large 
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sections of plywood for aircraft and 
boats, the scarf jointing principle has 
been applied to modern production 
methods. The principle of scarf joint- 
ing is old; it has been used since Colo- 
nial times in the splicing of wagon 
tongues, timbers, poles and other solid 
wood members. Its earliest use in ply- 
wood was in the early 1920’s for vehicles, 
but it has not been widely adopted 
on a commercial basis. 

This article tells of the purpose of 
scarf jointing and explains the funda- 
mental principles. Standard scarf de- 
signs are outlined, with alternate de- 
signs, and instructions are given for 
cutting the bevels, bonding the lapped 
ends, bonding scarfs with heat and with- 
out heat, arranging multiple sheets, and 
testing scarfed joints. Bulletin Number 
1 of the Resinous Products & Chemical 
Company, June. 


Preflight Engine Testing 


Earthbound Engine. Details are given 
on an engine installation at the Boeing 
Aircraft plant which affords a means of 
testing engine installations for new- 
type airplanes without flying them and 
under conditions that take into con- 
sideration the direction of the wind. 
This engine is mounted on a section of 
airplane wing but, in place of fuselage 
and tail section, the wing is attached to 
a testing house. Since it is mounted on 
wheels, the entire structure can be spun 
around. Some of the things that can be 
checked in this revolving laboratory are 
oil-cooling, fuel flow, exhaust back pres- 
sures, vibration of the engine and pro- 
peller, propeller clearances, and how 
well the heat generated in the cylinders 
is dispelled. In addition to showing how 
the engine will operate on the ground, 
the results are said to be a good indica- 
tion of what may be expected in the air. 
Steel Horizons, Vol. 4, No. 2. 


Reduced Price List 


A list of reduced prices has been made 
effective as of July 1 on numerous types 
of ‘Elastic Stop” self-locking nuts and 
aircraft fittings. Lower prices are an- 
nounced on 415 items of anchor, gang- 
channel and instrument-mounting types 
of “Elastic Stop” nuts. Elastic Stop 
Nut Corporation, Union, N. J. 


Resin Specifications 


Resin Index for United States Specifi- 
cation Finishes. Specifications are pre- 
sented in tabular form covering finish- 
ing materials offered to meet the require- 
ments of various branches of the Gov- 
ernment. Although the list is not rep- 
resented as complete, it does cover many 
of the more important finishes called for 
by major Government agencies. Among 
these are: U.S. Maritime Commission; 
Army-Navy Aeronautical Specifica- 


* tions; U.S. Army Air Corps Specifica- 
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tions; U.S. Navy Aeronautical Speci- 
fications; U.S. Army Specifications; 
U.S. Army Quartermaster Corps; U.S. 
Army Corps of Engineers; and Chemi- 
cal Warfare Service. The Resinous Re- 
porter, July. 


Sheet Metal Assembly Fabrication 


They’re on Their Metal. General de- 
tails of the department at the Bell Air- 
craft Company responsible for the pre- 
cision fabrication of many important 
sheet metal assemblies. These include 
engine and gear cowling, auxiliary gas 
tanks, air ducts, wheel doors and other 
substructures for the Airacobra. A 
series of pictures helps to illustrate the 
operations of this department. The 
Bellringer, July. 


Assembly Conveyor 


Conveyor System Proves Valuable Asset 
at NAA. Application of the conveyor 
principle for mass production is proving 
effective at North American Aviation 
where a power-driven conveyor for 
final assembly has been completed, and 
supplementary conveyor systems for 
subassemblies are being installed. In a 
description of these conveyors it is 
reported that, instead of continuous 
final assembly, the related groups of 
large subassemblies are brought together 
on preliminary conveyor lines. Thus, 
the assembly of wing center section and 
outer wing panels is provided in one 
section of the conveyors. The welded 
steel fuselage, monocoque and_ tail 
assembly are brought together in a 
second section of the conveyors. At the 
ends of these lines, the wing assembly is 
transferred to a third section of the con- 
veyors, the fuselage assembly is brought 
over and set in place on the wing as- 
sembly, and the final assembly begins. 
Take-Off, North American Aviation, Inc., 
June. 


Steel for Insulation 


A new catalogue on Ferro-Therm 
Steel Insulation explains its properties 
and advantages in saving weight, space 
and cost. Specifications are given for 
numerous kinds of construction, and 
tests are cited. 

Ferro-Therm is used by the Army and 
Navy Air Corps in the construction of 
altitude-testing chambers where temper- 
atures in the range of —70 to —100°F. 
are to be maintained. 

Installations of this type in which 
Ferro-Therm is being incorporated in- 
clude the Naval Aircraft Factory, 
Philadelphia Navy Yard; Army Air 
Corps, Wright Field, Dayton, 0.; 
Army Air Corps, Bethesda, Md.; Naval 
Research Laboratory, Anacostia, Wash- 
ington, D.C.; Naval Training Station, 
Pensacola, Fla.; Mayo Clinic, Roches- 
ter, Minn.; Yale University; Univer- 
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Production painting at the Glenn L. Martin Company. From left to right the picture -eries show the following operations: (1) Small 
parts are first given a primary coat of protective paint and start through the robot sprayer. (2) Paint spray and fumes are sucked up 
through a ventilator stack, screened by a “waterfall” which serves as a filter, removing the highly inflammable paint dust from the air. 
(3) Freshly painted parts move through the infrared oven and fan dryer unit. They are then removed from belt, turned over, und (4) 
started on the second phase of their journey. (5) The automatic spray guns spread an even coat of paint on the pieces. (6) Painted 
i units are removed from belt and placed in bins. 


This process enables five men to do the work in one-third of the time formerly required for fifteen men. 
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sity of Pennsylvania; Vultee Aircraft; 
Republic Aviation Corporation; RCA 
Corporation; Federal Telegraph Com- 
pany; and many other laboratories and 
industrial plants. 

In consideration of low-temperature 
construction, attention is directed to 
the low heat storage capacity of Ferro- 
Therm. Specifically, No. 38 gauge 
material has a heat storage capacity of 
0.029 B.t.u. per sq.ft. per deg. F. tem- 
perature difference, which is approxi- 
mately one-sixteenth of the heat storage 
eapacity of a board foot of cork. This 
low heat storage capacity is said to per- 
mit more rapid cooling with Ferro- 
Therm than with a mass type of insu- 
lation. American Flange & Manufactur- 
ing Co., Inc., New York. 


Sheet Metal Shaping 


You Soon Get Used to the Noise of the 
Crashing Drophammers. In addition to 
the process whereby huge hammers 
pound out multiple-contoured parts for 
North American Airplanes, details are 
given about the establishment of the 
drop-hammer department and the per- 
sonnel who man it. Each drop hammer 
consists of a heavy metal base and a 3- 
ton hammer head. This head is at- 
tached to a ram which extends upward 
into a compressed air cylinder head. 
Instead of merely dropping, the head is 
actually driven downward by com- 
pressed air, generating some 8 tons of 
force as it descends. The impact of the 
die, placed on the base of the drop ham- 
mer, and the punch, bolted to its head, 
drives the sheet metal placed between 
them into desired shape. North Ameri- 
can Skyline, May. 


Test Pilots 


All in a Day’s Work. Lynn C. 
Thomas. A test flight of a new Vega 
Ventura Bomber is described in narra- 
tive style. The writer, who accom- 
panied one of the Lockheed-Vega test 
pilots on the flight, gives his impressions 
of the work of the air crew and expresses 
his admiration for these men and their 
achievements. The Lockheed-Vega Air- 
craftsman, Tenth Anniversary Edition, 
June. 


Tokyo's Nemesis 


First Citizen of Shangri-la. John Earl 
Davis. A brief biography of Brig. Gen. 
James H. Doolittle, commander of the 
first United States Army Air Corps 
bombing raid on Japan, which lays 
stress on his contributions to the 
development of aviation. Doctor of 
science, fellow of aeronautical engineer- 
Ing from Massachusetts Institute of 
Technology, former President of the 
Institute of the Aeronautical Sciences, 
veteran flying instructor of the first 
World war, eivil flying pioneer and 


record breaker, General Doolittle had 
an all-around knowledge of aviation 
based on a background of experience 
and action, to apply to the raid on 
Japan. Shell Progress, June. 


Valve Cooling 


Invention of the Sodium Cooled Valve 
an Outstanding Event in the History of 
Valve Development. Said to be perhaps 
the most significant single development 
in the history of internal combustion 
engine valves, the sodium-cooled valve 
is credited with making possible the 
high output, high speed and _high- 
operating temperatures of modern air- 
craft engines. The history of sodium 
valve cooling is traced briefly. The 
properties that must be possessed by a 
valve coolant are set forth and it is 
shown that sodium fulfills these re- 
quirements. Wil-Rich Forum, June. 


Valve Springs 


The Valve Spring and Its Relationship 
to Valve Train Operation. The problems 
and methods involved in spring design 
are considered in this brief article. The 
functions of valve springs are discussed 
and a formula is reproduced from which 
the spring frequency may be calculated. 
The frequency and harmonics of valve 
springs are explained and charts are in- 
cluded covering lift, acceleration, spring 
loads and harmonic number and valve 
stress. Wil-Rich Forum, June. 


War Production 


Plane Production Jumps 85% Since 
Pearl Harbor. From a report by Col. 
John H. Jouett, President of the Aero- 
nautical Chamber of Commerce of 
America, it is stated that the production 
of military aircraft in the United States 
has increased nearly 85 per cent since the 
attack on Pearl Harbor. The increase is 
partly credited to the conversion of 
automotive companies to aircraft pro- 
duction. Colonel Jouett also attributes 
the increased production to advances in 
manufacturing technique, in design of 
new, improved types of aircraft, and in 
labor training. Because the Air Forces’ 
vastly expanded pilot-training pro- 
grams are proceeding according to plans, 
he says, actual fighting planes are com- 
prising an ever growing percentage of 
total production, with trainers repre- 
senting a correspondingly smaller per- 
centage. North American Skywriter, 
June 12. 


Weather Forecaster 


Strategy in the Stratosphere. A 6-page 
leaflet illustrates and describes the Sim- 
monds Chronometric Radiosonde for 
weather forecasting through air-mass 


-analysis. This device consists basically 
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of a recording instrument which, when 
carried aloft by a balloon, sends reports 
of temperature, air pressure and humid- 
ity to the ground by short-wave radio. 
Utilizing time measurement instead of 
frequency modulation in securing and 
transmitting data, the Radiosonde also 
eliminates the necessity for calculating 
calibration because it is calibrated me- 
chanically. The advantages claimed for 
Radiosondes over earlier methods of 
securing upper air soundings are: abil- 
ity to reach the stratosphere in any 
kind of weather; instantaneous trans- 
mission of aerologic data; elimination 
of hazards caused by ice or weather condi- 
tions; lower cost. Simmonds Aero- 
cessories, Inc. 


Wind Tunnel at North American 
Plant 


North American’s Wind Tunnel Nears 
Completion at Inglewood. A description 
of the new wind tunnel being built at 
the Inglewood plant of North American 
Aviation is supplemented by an ex- 
planation of the principles of wind 
tunnels and the purposes they serve. 
With the throat of the North American 
wind tunnel 7°/, ft. high and 11 ft. wide, 
the speed of the airflow through it will 
reach as high as 327 m.p.h. The air 
will be driven through the tunnel by a 
seven-bladed, 19-ft. propeller turned by 
a 3,000 hp. electric motor. Speed of the 
propeller can be regulated between 70 
and 700 r.p.m. from the control room. 
The test area will be visible from both 
the control room and the comput- 
ing room. North American Skyline, 
May. 


Storing and Delivering Aviation 
Gasoline 


Delivering the Fuel—To Keep ’Em 
Flying. Details of a method for the 
protective storage and delivery of in- 
flammable liquids are contained in an 
illustrated 23-page booklet issued by 
Aqua Systems, Inc. In addition to pro- 
viding a reservoir for the storage of 
fluids such as gasoline, the Aqua Flota- 
tion System is said to offer a controlled 
and dependable means of delivering 
them. The pamphlet tells what the 
system is, how it operates, and its ad- 
vantages over the conventional ‘‘pump” 
storage methods. Using water as the 
motive power, the system operates by 
increasing the water pressure, forcing 
gasoline out through an opening in the 
top of the tank. 

The Aqua System is claimed to be 
particularly adaptable for aeronautical 
purposes because it provides the de- 
sirable features of underground installa- 
tion, elimination of air spaces, and 
water-free fuel. Aqua Systems, Inc., 
New York. 
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RAYON FOR RAIDERS 


a our bombers load right up to the 
limit with fuel—and bombs to drop where 
they’ll do the most good—you’d expect to find 
a lot of beef underneath to carry them off and 
bring ’em back. 

But more and more bombers now take off 
and land on rayon spun from filaments finer 
than those in a lady’s stocking. That was made 
possible by a special rayon cord 


shiny, silken cords stick to a tough rubber tread. 

Result? A rayon airplane tire of tremendous 
strength and stamina to take brutal impacts plus 
the ability to stand up and look high tempera- 
tures right in the eye — yet many pounds lighter 
than ordinary tires. 

That lets raiders (whether heavy bombers or 
“hot” pursuit planes) carry a little more fuel, 
slightly larger bombs, or more 


developed in large part by “U. S.” Sao— shells to beat off attackers—and 


tire engineers, together with an 


the sum total of those little things 


exclusive method of making those ooo counts a lot. 


HERE IS WHY RAYON IS SUPERIOR TO COTTON IN AIRPLANE TIRE CONSTRUCTION 


GREATER STRENGTH — Continuous rayon filaments 
are stronger than short cotton fibers that depend on 
twist for strength. Rayon Cord is 27% stronger 
than cotton cord at 60° F. 


RESISTS HEAT— Cotton cord /oses strength as it dries 
out under heat. Rayon cord gets stronger as it dries 
out under heat—68% stronger per unit of weight 
when bone dry. 


RESISTS ““GROWTH"— Rayon cord resists growth, 
therefore aircraft engineers can work to closer 
clearance tolerances in designing tire spaces when 
retracted. 


RAYON IN EVERY U.S. TIRE — 


4 LIGHTER WEIGHT — Greater strength of rayon cord, 
particularly under high temperature conditions, 
permits a thinner, lighter tire carcass without sacri- 
fice of strength. 

LESS ROLLING RESISTANCE— Thinner, more resilient 
rayon tires have less internal friction—less rolling 


resistance on take-off, greater protection against 
blowouts and landing shear. 

GREATER RESISTANCE TO TREAD SEPARATION 
Through exclusive “U.S.” process, rayon cord 
adheres firmly to rubber, preventing tread and ply 
separation—an important factor in heavy landings 
and severe breakings. 


A U.S. TIRE FOR EVERY PLANE 


UNITED STATES RUBBER COMPANY 


AIRPLANE TIRE DEPARTMENT + 6600 E. JEFFERSON AVE. °* DETROIT, MICHIGAN 
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Aeronca Aircraft Corporation 


The new Aeronca three-place glider, 
conceived by the Civil Aeronautics Ad- 
ministration and designed around the 
Aeronca Defender trainer, utilizes the 
same wing section and fuselage with a 
modified version of the landing gear. In 
place of the engine, a special nose piece 
is attached to the standard Defender 
fuselage at the firewall. In this stream-° 
lined nose piece an additional seat has 
been added which will be occupied by 
the pilot. The present cabin arrange- 
ment, as used in the Defender, will be 
retained with the same seats and door 
combination. The glider can be flown 
from any of the three seats, thus making 
it possible for an instructor to check out 
two students on one flight. 

Landing will be made on wheels. If 
the tail should come up as the pilot hits 
the brakes to make a landing with a 
quick stop, a special skid installed on the 
nose section will take the weight of the 
nose. 

When it was indicated that a large 
number of glider students might be in- 
cluded in the Civilian Pilot Training 
Program, the original idea for this type 
of glider was worked out by Charles 
Stanton of the C.A.A. This simple re- 
adjustment of seating makes efficient 
training gliders of light training planes. 
Removal of the engine is compensated 
by placing the pilot out front in the 
usual position of a glider pilot. Thus, 
with only additional minor changes, 
proper balance is retained. The fairly 
high wing loading of the renovated 
glider closely resembles that of a troop- 
carrying glider. 


Camfield Manufacturing 
Company 


A new development in airplane pro- 
peller blades has been announced by 
Camfield Manufacturing Company, 
Grand Haven, Mich. 

This development, worked out in col- 
laboration with the Government’s Forest 
Products Laboratory, is the impregna- 
tion of wood plies with a phenol-resin 
Plastic prior to pressing. It so synthe- 
sizes the wood that it literally creates a 
hew substance of important structural 
qualities. Known as “Compregwood,” 
this new material and manufacturing 


Releases are printed as 
recewed from compantes 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accur- 
acy of all statements ts 
therefore nol assumed by 
the Aeronautical Engineer- 
ing Review. 


process have many uses to which they 
can be put. 

The Compregwood propeller blade is 
made up of thin wood (northern hard 
Maple) laminations, pressure-impreg- 
nated with a phenol-formaldehyde resin 
and superpressed to shape in heated 
steel dies. This process of impregnating 
and superpressing densifies the wood, 
changing its specific gravity to that of a 
molded plastic. The resin within the 
wood fibers is thermally set, making 
Compregwood highly resistant to the 
hydroscopie actions of atmospheric 
conditions. The stability is such that 
it will hold its dimensions within allowed 
tolerances under all weather situations. 
The finish of the blade is a hard polished 
surface, it being imparted by the 
polished surfaces of the die. Being of a 
homogeneous composition, no amount 
of erosion can alter the finish. 


Cardox Corporation 


Equipped with a single refrigerated 
tank that holds 3 tons of liquid carbon 
dioxide, a modern airport fire truck 
made by the Cardox Corporation pro- 
vides its own fire extinguishing medium. 
The refrigerated tank must be kept at 
extremely low temperatures under all 
conditions, and for this reason Cardox 
found it advisable to insulate the tank 
with Dry-Zero insulation which makes 
it possible to maintain the liquid CO, at 
O°F. 

Since the liquid carbon dioxide is 
under pressure, the Cardox fire truck is 
independent of pumps, water supplies or 
water mains that may be rendered use- 
less by bombing. 

This new type of extinguishing equip- 
ment is claimed to be particularly suit- 
able for electrical, gasoline and oil fires 
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and other chemical inflammations where 
the value and utility of the product are 
left unimpaired by the carbon dioxide. 

Dry-Zero insulation is particularly 
suitable for protecting the CO, in the 
truck tank. Having a k& factor of 0.24 
and being water-repellent, it has been 
known to give insulation protection 
many years over the lifetime of the unit. 


Detroit Tap and Tool Company 


Buttress-thread milling cutters that 
relieve the ends of the threaded portion 
automatically by removing the feather 
edge at the end of the thread as they 
mill the threads are now in regular pro- 
duction at Detroit Tap and Tool Com- 
pany for the aircraft and other in- 
dustries. 

The thread milling cutters are avail- 
able in three basic styles: to relieve one 
end of the thread only, to relieve both 
ends, or without plain cutting portions 
(no thread relief). The cutters can be 
supplied in any style to suit standard 
thread milling machines and in both 
spiral or straight gash types. 

Used for both external and internal 
milling of threads on such parts as 
cylinder heads, propeller hubs, ete., the 
cutters are available in both shell and 
shank types. With the extremely close 
tolerances required for such work, the 
threads, as well as the plain cutting por- 
tions, are ground from the solid. The de- 
velopment facilitates assembly opera- 
tions, while also protecting the ends of 
the accurate threads against damage. 


DeVilbiss Manufacturing 
Company 


In one of the large aircraft plants, 
what is said to be the world’s largest 
water-wash spray booth will be in opera- 
tion. It will be 152 ft. long, 100 ft. deep 
and 31 ft. high and was designed and 
built by DeVilbiss for painting large 
bomber parts and complete airplanes. 
Eight compartments will be assembled 
in pairs, with space between pairs for 
motor-driven accordion partitions. 

The booth’s design has several ad- 
vantages. Because of its sectional con- 
struction and folding partitions, it can 
be used as one large spray booth with 
15,200 sq.ft. of floor space or can be cut 
into two, three or four booths, each 
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large enough to accommodate a bomb- 
er’s fuselage. The maximum booth 
space will permit a complete large 
bomber to be wheeled in for painting. 

The wash-down curtain in each com- 
partment is 20 ft. high and water cas- 
cades over it at the rate of 24,000 gal. 
per hour. That means a water fall of 
192,000 gal. per hour for the complete 
installation. Air is drawn through the 
curtain of water in each compartment 
by two fans—each 48 in. in diameter 
and each driven by a 7!/.-hp. motor—de- 
veloping a capacity of 31,000 cu.ft. of 
air per min. for each water-wash com- 
partment. With the entire installa- 
tion in operation, the sixteen fans will 
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move a total of 496,000 cu.ft. of air per 


min. This exhaust system removes 
spray vapors from all parts of the 
booth. 


Louis C. Eitzen Company 


A convenient dial thickness gauge 
for checking thicknesses of sheet ma- 
terial has been announced.. The gauge 
is mounted on a surface plate, aged over 
a long period of years, ground and 
scraped to assure flatness of surface. 
The surface area between the posts is 
15 in. wide and the length is 10 in. Two 
posts support the cross member on 


and radiators. 


MEN AT WORK 
FOR VICTORY 


The sign “NO ADMITTANCE” on 
the entrance to the Fedders Heat p 
Exchanger Laboratory speaks for 
the importance and secrecy of 
Fedders aircraft equipment...inter- 
coolers, aftercoolers, oil coolers 


FEDDERS MANUFACTURING CO., INC. 


HEAT EXCHANGER DIVISION - BUFFALO, N.Y. 


REVIEW— 


AUGUST, 1942 

which are mounted two level rollers d- 
justable to high or low position to ac- 
commodate the thickness of the ma- 
terial to be checked and to assure flat 
contact with the surface plate. A cial 
indicator, 0-15-0, equipped with roller 
anvil, is located between, and slightly to 
the rear of, the level rollers to complete 
the assembly. 

The dial indicator may be set to zero 
reading by a precision thickness block 
so that when the sheet material is 
passed through the gauge the dial indi- 
cator will register the plus or minus 
amount by which the sheet material is 
over or under size. The dial indicator 
reads to 0.0005 in. per division. 


General Electric Company 


The development and use of radio 
waves that resemble light waves in some 
respects and which can be formed into 
beams and made to do things that can- 
not be done with light will be part of the 
contributions to be made by the science 
of electronics toward better living when 
the war is over. As broadcasting was 
electronics’ contribution to better living 
after the last war, an equal contribution 
is expected to be made by this science 
after the present conflict. 

The present war has enormously in- 
creased the scope and extent to which 
electronic devices are being used, be- 
cause these devices not only save man 
power but also can do many jobs better 
than man. The science of electronics is 
credited with extending the range and 
accuracy of the human senses. 

As one of numerous applications of 
the new radio waves, it is indicated that 
they can penetrate clouds, smoke, fog 
and storm and thus become a great aid 
in the operation of ocean liners and air- 
craft. Radio beams of the newer high- 
frequency waves will provide a method 
of locating aids to avigation and naviga- 
tion, as well as locating obstacles when 
these cannot be seen. 


A new lightweight limit switch de- 
signed especially for aircraft applica- 
tions has been introduced. The contact 
mechanism used is the G-E switchette. 
Snap action and double-break operation 
give the switch a high current rating. 
The switch is designed to meet all U.S. 
Army Air Forces stipulations. The 
plunger operates with a 7/32 in. over- 
travel, which increases the number of 
applications for which the switeh can be 
used. 

The aluminum housing is made (ust- 
proof by the use of a gasketed cover. 
The switch is available in three contact 
arrangements: single-circuit, normally 
open or normally closed; and single- 
pole, double-throw. Each form can be 
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furnished with a contact air gap of 
0.010, 0.020, or 0.030 in. The switch 
weighs 0.13 Ib. 


A new fractional horsepower motor 
for aircraft service has been announced 
for specific aircraft applications. The 
motor, designated BA-10, is designed 
for use with control and protective de- 
vices. 

The BA-10 motor weighs only 8 0z., is 
39/16 in. long, 1/s in. in diameter, and 
includes a gear reduction to a speed of 
approximately 125 r.p.m. The motor is 
also available without gears or with ad- 
ditional lightweight gears to give an 
output speed as low as 1 to 2 r.p.m. 


A new line of polyphase induction 
motors in sizes from 1 to 20 hp., NEMA 
frames 203 to 326, inclusive, suitable for 
use under magnesium dust conditions is 
also available. Labeled as suitable for 
Class II, Group E locations, the new 
line is particularly useful in plants han- 
dling magnesium, particularly where fine 
magnesium dust is encountered. 

The design of this group of motors is 
based on a series of tests recently ini- 
tiated by General Electric at the Under- 
writers’ Laboratories, Inc., in which a 
sample 15-hp., 1,800-r.p.m. motor was 
subjected to a cloud of fine magnesium 
dust while operating under heating and 
cooling cycles simulating several years’ 
operation in an industrial plant. Care- 
ful examinations of the motor indi- 
cated that it had successfully withstood 
all tests. 

These motors are totally enclosed, 
with a nonventilated construction in the 
smaller ratings and a fan-cooled con- 
struction above 2 hp. Simple cast-iron 
end shields, stator frames and fan hous- 
ings make possible dust-tightness with- 
out complicating assembly or dis- 
assembly. 

Other features of the new line include 
nonsparking bronze external fans, rela- 
tively straight and smooth external 
ventilating passages (for fan-cooled 
motors) to facilitate cleaning, perma- 
nently sealed-in leads, and a rotating 
labyrinth seal at the shaft opening. 


Lockheed Aircraft Corporation 


Designed to facilitate service opera- 
tions at Army Air Forces stations in 
this country and at air bases overseas, a 
completely equipped x-ray trailer labor- 
atory for use in the field has been in- 
vented by technicians at the Lockheed 
Aireraft Corporation. 

This portable “Tear Drop’ trailer 
makes it possible for Army ground sta- 
tion mechanics to have a complete di- 
agnosis of possible structural weak- 
hesses within 15 min. after an airplane 
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Portable “Tear Drop” x-ray trailer for field service with U.S. Army Air Forces. De- 
signed at the Lockheed Aircraft Corporation plant in Burbank, Calif., this portable x-ray 
unit may be carried right out onto the field of operations to determine whether an airplane 
in service has sustained structure weaknesses making it unfit or unsafe to fly. 


has landed. This diagnosis determines 
whether the plane must be grounded for 
repairs due to faults not visible to the 
eye—weaknesses possibly sustained in 
battle which would make the plane un- 
safe to fly—or whether it is ready to go 
back into immediate action for another 
crack at the enemy. 

The x-ray exposure is taken right on 
the field, an action that requires from 
1 to 2 min., and the operator then enters 
the darkroom within the trailer to 
develop his negatives. Twelve minutes 
later diagnosis can be made as to accept- 
ability or rejectability of the question- 
able part. 

The unit is equipped with a 360-deg. 
rotating action yoke with boom and 
mechanism having a 16-in. stroke and a 
6-ft. up-and-down motion to enable it to 
reach all vital parts of an airplane with- 
out dismantling. The hoist is hy- 
draulic. Control of the x-ray machine 
is automatic. The operator merely 
turns the machine on for the set ex- 
posure, and it automatically turns it- 
self off at the end of the designated time. 
X-ray plates may be taken in sizes up to 
14 by 17 in. 


Magnaflux Corporation 


A new technique for the detection of 
structural flaws by fluorescence has 
been developed under the trade-name 
“Magnaglo.” It is a method of re- 
vealing significant discontinuities in 
magnetic metal parts by fluorescent 


- indications under black light. The 


principle of Magnaflux inspection in the 
revelation of areas of probable failure in 
stressed parts is considerably extended 
by the development of the Magnaglo 
method. The same type of indications 
are made in correctly magnetized parts 
of steel and its magnetic alloys by the 
distribution of ferro-magnetic particles, 
with the refinement that the particles 
are also fluorescent and glow brilliantly 
in darkness under black light. In many 
applications this high contrast to sur- 
rounding darkness with no confusing 
highlights will greatly increase the value 
of Magnaflux inspections by: (1) 
greater sensitivity by showing up pat- 
terns so small that they would be missed 
by other methods; (2) greater speed by 
making all indications easier to find and 
interpret quickly; and (3) greater scope 
by making inspections independent of 
light sources which cannot reach 
shadowed surfaces. In addition to the 
saving of time needed for effective in- 
spection, the Magnaglo method has 
numerous advantages deriving from im- 
proved visibility, increased sensitivity, 
substantial independence from surface 
finish, color or shape, and extension of 
scope to the inspection of obscure sur- 
faces such as the interiors of piston pins, 
springs and other hollow parts. 

For nonmagnetic materials, fluores- 
cent indications are achieved by another 
Magnaflux development called the 
“Zyglo” method. Applications of a 
highly fluorescent penetrating liquid to 
the test surface brings out, after re- 
moval of excess oil, vividly glowing 
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— a system designed by aircraft engineers 


AiResearch brings you 


Automatic Exit Flap Control 


1. Closed flaps can often mean 10 to 
20 extra miles per hour. 2. Automatic 
flap control provides plus protection 
for engines. 3. Relieving the pilot from 
manual control allows for greater con- 
centration on gunfire. 


To give U. S. military airplanes 
these three added “edges,” AiResearch 
engineers in cooperation with military 
engineers have now developed a fully 
Automatic Exit Flap Control System. 


AiResearch’s new electrically-oper- 
ated control system cuts open-flap time 
considerably, reduces cooling drag. In 
engine oil cooling, an overriding pres- 
sure contro] supplements thermostatic 
control, making this the surest-acting 
system yet developed. 


And the simplest. Aircraft engineers 
designed it to operate without capil- 
lary tubes, sylphon bellows or elec- 
tronic circuits. AiResearch Automatic 
Exit Flap Controls are easily adapted 
to every type of airplane...may be 


used on liquid coolant radiators as 
well as oil coolers. 

Successfully flight-tested, this light- 
weight system is now in volume pro- 
duction. Military aircraft manufac- 
turers may write or wire for details. 


"Where Controlled Air Does The Job” + Cabin Pressure Regulating Systems + Prestone Radiators 
Engine Oil Cooling Systems + Engine Air Intercoolers - Supercharger Aftercooling Systems 
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indications of discontinuities under 
black light. This method permits the 
location of flaws in bronze, austenitic 
steels, brass and aluminum. 


The Glenn L. Martin Company 


Synthetic rubber fuel tanks that may 
turn railroad box and gondola cars into 
tank cars, wooden barges and boats into 
tankers and allow overland trucks to 
carry gasoline and oil supplies may go 
far toward solving the critical problem 
of oil transportation. 

The tanks, known as “‘Mareng cells,”’ 
are a development of The Glenn L. 
Martin Company, and their projected 
use to relieve the gasoline shortage was 
outlined by Glenn L. Martin, pioneer 
aircraft manufacturer. The transport 
tanks are an adaption of the cells the 


company developed nearly five years 


ago as airplane fuel tanks and from 
which, in turn, was evolved America’s 
self-sealing (bulletproof) gasoline tanks 
for airplanes. 

Applied to railroads, ship lines and 
truck transport, the Mareng cells are 
expected to make available immedi- 
ately a vast amount of carrying space in 
conveyances of many kinds. Experi- 
mental cells have been manufactured 
and the Pennsylvania Railroad will con- 
duct service tests in a box car which will 
be fitted out for the purpose at its shops. 
The use of the cells in wooden barges 
was advanced before the Senate Inter- 
state Commerce Sub-Committee in 
May. 

The Mareng cell has been in service 
long before the war. Martin had de- 
veloped the idea for airplanes, military 
and private, as an answer to mainte- 
nance problems. The cell was stuffed 
into a small aperture in a wing and filled 
with fuel, the bag billowing out to fill the 
entire wing cavity. In case of damage, 
the cell was pulled out through the hole, 
without the major service job of remov- 
ing a wing, and another stuffed in its 
place while the first tank was being 
patched. 


Michigan Tool Company 


Capable of handling gears up to 36 in. 
in diameter, a rotary gear shaver utiliz- 
ing the crossed-axis principle of gear 
finishing is now being produced by the 
Michigan Tool Company. The new 
shaver is similar in general design to the 
865-484 announced recently and _ is 
designated as the 765-36A. 

As on the larger machine, work on 
the 865-36 is driven, the cutter in en- 
gagement with the gear “following” 
the gear. The machine is equipped 
with two driving spindles. 

Three methods of finishing gears are 
available in the new machine. In the 
first method, particularly suited to fin- 
ishing of wide face gears, the cutter, in 
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addition to having an in-feed toward the 
gear, is also reciprocated parallel to the 
axis of the gear. This is accomplished 
by placing the slide that carries the cut- 
ter head in a horizontal position. The 
cutter itself is mounted between idling 
centers on an axis at an angle to that of 
the gear, when viewed from the front of 
the machine. 

When the machine is started, the cut- 
ter head reciprocates laterally, sweep- 
ing the cutter across the face of the gear. 
At the end of each stroke, the cutter 
carrying head is also fed slightly toward 
the gear. When correct center distance 
has been reached, in-feed stops and the 
cutter reciprocates a few more times 
without in-feed to provide the desired 
finish on the gear teeth. 

The amount of in-feed per stroke, 
length of stroke, number of oscillations 
after reaching center distance, etc., are 
all separately controllable, the controls 
being electrical. Gears up to 20 in. 
face width can be finished at any point 
within 48 in. from the headstock when 
mounted on shafts up to 72 in. in length 
between centers. 

In the second method, used for quick 
finishing of gears having a narrower 
face width than the cutter, the slide is 
set vertically, the cutter being in the 
same relationship to the gear as in the 
first method. In this method, in-feed is 
not used, but the cutter head is located 
in such a manner that the axis of the 
cutter and the axis of the gear, when 
viewed vertically, are at proper center 
distance from each other for correct 
depth of cut. 

The third method represents a com- 
bination of the first and second methods. 
The cutter slide is again vertical, but 
in-feed is used, the cutter head recipro- 
cating vertically instead of horizontally 
as in the first method and the gear being 
finished by a number of vertical “‘passes”’ 
instead of one as in the second method. 
The amount of in-feed may be any 
amount. The cycle is automatically 
terminated in the first or third methods 
by means of a limit switch. The last 
two methods are both suitable for gears 
having a narrower face width than that 
of the cutter. Gears may also be 
crowned in these two methods by using 
crowned cutters. 

Indicating the wide capacity of the 
machine, gears as small as 4 in, in 
diameter can be handled with cutters 
down to 8'/2 in. in diameter. Maximum 
cutter face width which can be used is 6 
in. with maximum diameter of 12 
in, 


The Osborn Manufacturing 
Company 
A new polishing brush that increases 


the safety of fighter planes by eliminat- 
ing peculiar “stress concentration 


- points” on metal surfaces has been de- 
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veloped by the Osborn Manufacturing 
Company, Cleveland. 

On the basis of a study by the Bat- 
telle Memorial Institute on the fatigue 
failure of metals and reports by the 
National Bureau of Standards, it ap- 
peared that the essential cause in most 
instances could be attributed to the 
existence of stress concentration points 
on the metallic surfaces. These points 
may be nothing more than sharp 
scratches or nicks on the surface not 
much more than eight one-millionths of 
an inch deep. They may be tiny burrs 
or grooves left in machining. When 
stress, especially that due to high-fre- 
quency vibration, is placed on a ma- 
chine part having one of these defects, 
the stress is concentrated there. From 
one of these tiny points a crack may be- 
gin that will cause failure. When a 
crack starts, it follows along the surfaces 
of the crystals that make up the strue- 
ture of the metal. 

It was found that ordinary polishing 
would eliminate these points satisfac- 
torily if they were in accessible places, 
but many surface areas that require 
polishing could not be reached by ordi- 
nary polishing equipment. More flexible 
tools were required, so the Osborn engi- 
neers produced a brush of tampico fiber 
from the istle plant that could do the 
work required. The polishing material 
used with the brushes is usually a finely 
powdered alundum, fine enough to go 
through a 240-mesh screen, and sus- 
pended in a suitable pasty material. 
The polishing accomplished by means of 
the brush eliminates stress concentra- 
tion points. It is stated that a con- 
necting rod that would have required a 
day to polish by ordinary means a year 
ago can today be polished in half an hour 
with the assistance of a tampico 
brush. 

The tampico brush does not impart a 
luster as high as that given by other 
polishing devices, but the surface is 
much more suitable for machine parts. 
The finish is said to be so uniform that a 
special instrument is necessary to test 
the irregularities. 


Progressive Welder Company 


Housings for the army’s giant para- 
chute flares now have their fins 
“stitched” on by rows of spot welds. 
The machine consists of a standard Pro- 
gressive pedestal welder equipped with 
two guns, an upper and a lower, instead 
of the usual single gun. The center elec- 
trode is fixed and serves as a mandrel 
for guiding the housing. 

The operator merely pushes the hous- 
ing along, between welds, the machine 
automatically repeating the welding 
operation as long as the foot switch is 
depressed. Both guns weld simultane- 
ously, only one timer being required. 
The machine, however, is equipped with 


— 
is 
= 
4 
> 


AERONAUTICAL 


The standard Progressive pedestal welder. 


two pressure interlocking pressure 
switches to make sure that one gun does 
not weld without the other one. 

About 18 welds are required for each 
pair of fins welded simultaneously—or 
a total of 36 welds for each housing. 
The end ring is also spot-welded to the 
main housing, using the same ma- 
chine. 


A complete line of seam welders, in 
three capacity ranges and 126 models, 
has also been announced by the com- 
pany. In each of the light-, medium-, 
and heavy-duty series, several standard 
throat depths are provided, while each 
type is available in six different stand- 
ard drives—three for circular and three 
for straight seam welding. The univer- 
sal model, which may be used for both 
straight and circular welding, is also 
available in three drive types and in each 
capacity range. The new progressive 
seam welders are designed for either in- 
terrupted or continuous seam welding. 

Operating pressure in the new seam 
welders is obtained through a double- 
acting adjustable-stroke air cylinder 
mounted directly on head support of the 
machine. A double-action, solenoid- 
operated valve is used to control air 
pressure on the pressure (top) side of 
the piston, as well as for the introduction 
of air at line pressure on the lower side 
of the piston, for rapid return of the 
head. A speed control valve is supplied 
in the air lines to both intake and ex- 
haust sides of the eylinder to reduce 
shock. The solenoid valve is operated 
through a two-stage foot switch. The 
first stage brings the upper wheel down 
on the work, while the second position 
starts the motor and sets welding wheels 
in motion simultaneously with closing 
of welding current circuit, the pressure 
switch being connected with the second 
stage of the foot switch. 
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Railway Express Agency 


Air express will continue to be flown 
over the nation’s commercial air lines 
on all scheduled passenger flights, it was 
announced by the Air Express Division 
of Railway Express Agency. 

Revised air-line schedules provide 
direct air service to 350 airport cities 
and combination air-rail express service 
gives all other cities expedited service. 
Most air express is handled on evening 
and night flights, and the revised pas- 
senger plane flights of the air lines pro- 
vide for night schedules, but an effort is 
being made to get shippers of essential 
goods to ship earlier so as to move more 
tonnage on the day planes, which have 
more cargo space available. 


Research Products Corporation 


To test various suggested materials 
for preventing injuries due to flying 
glass as well as a “blanket” of its own 
design, the Research Products Corpora- 
tion of Madison, Wis., devised an ex- 
plosion box. Double strength glass was 
inserted at one end of the box, and the 
“shatter-stopping”’ material was placed 
5 in. outside. Then a standardized ex- 
plosion was set off to see which material 
best safeguarded against flying glass. 

Everything from wallboard to mate- 
rial actually glued to the glass was put 
through the explosion experiments. Im- 
pervious materials generally blew out in 
solid pieces or were torn from their fast- 
enings. Materials pasted to the glass 
kept it from breaking into many frag- 
ments but the resulting larger pieces 
flying through the air were still danger- 
ous. 

It was found that materials that al- 
lowed air to pass through but which 
were strong enough to stop and sieve 
out the shattered glass seemingly 
solved the problem. The Research 
screen is a porous blanket made up of 16 
layers of black flameproof expanded 
fiber and four layers of light colored 
flameproof expanded fiber. This mate- 
rial is mounted in a light wooden frame 
and attached to the inside of windows, 
skylights and door glass. When tested, 
the screen permitted the air to pass yet 
stopped the broken glass. 


Rohm & Haas Company 


As a guide for aircraft engineers work- 
ing with Plexiglas, Rohm & Haas Com- 
pany has prepared a bulletin showing 
the tolerances that can usually be met in 
fabrication of Plexiglas parts. The 
tolerances given are by no means final 
and the bulletin, therefore, is only a 
guide. In its use certain considerations 
should be kept in mind with respect to 
the optical qualities of Plexiglas, the 
coefficient of expansion and the allow- 
able contour tolerances. 


A table gives the specified spot thick- 
ness variations and average thickness 
variations for first-grade Plexiglas sheets 
in standard sizes. In inspecting stand- 
ard size sheets, micrometer readings 
are taken at at least eight points along 
the edges of the sheet. 

In a two-dimensional Plexiglas see- 
tion approximately the same thickness 
tolerances as those listed can be main- 
tained. In fabricating a deeply drawn 
three-dimensional section, however, the 
material is literally stretched and there- 
by thinned down to an extent dependent 
on the depth of the draw. If thickness 
tolerances are specified for these parts, 
they should include allowance for this 
thinning out. Specifications are given 
for linear tolerances, contour tolerances, 
reinforcing ribs, drilled holes and rout- 
ing. Standard sheet sizes are also 
tabulated. 


Stewart- Warner Corporation 


Three new portable service stations 
for industrial lubrication are announced 
by the Alemite Division, Stewart- 
Warner Corporation. Each unit, a com- 
plete lubrication department in_ itself 
ready for instant operation, is designed 
for mounting on hand or electric trucks 
to enable on-the-spot lubrication of 
equipment in all parts of a plant. 

Planned expressly for the lubrica- 
tion of war production machinery, 
particularly in plants working at maxi- 
mum capacity where maintenance time 
is necessarily reduced to a minimum, 
these power-driven lubricators incor- 
porate many requisites for fast, efficient 
lubrication. 
~ Other features of the Alemite portable 
service stations include ease of opera- 
tion—each unit can be handled effici- 
ently by one man, or several operators 
can work from the same unit simultane- 
ously; convenient hose lengths that 
facilitate the servicing of hard-to-reach 
bearings and housings; combination 
control valve and meter for registering 
amount of lubricants used; outlets for 
both high pressure and volume lubrica- 
tion; facilities for handling all grades 
of grease, oils and slushing compounds. 

The standard models, of four- and six- 
unit capacity, include a high-pressure 
pump with 20 ft. of hose on reel for 
power lubrication of pressure gun fit- 
tings and also low-pressure power pumps 
with 15 ft. of hose on reel for dispensing 
gear lubricants and machine oils. Two 
or more hand-operated low-pressure 
pumps, depending on model size, for 
dispensing lubricants and oil and 4 
hand-operated pump for loading hand 
guns are part of the standard model 
equipment. 

The advance models of the Alemite 
portable service station have expacity 
for six 50-Ib. lubricant units. |’umps 
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include one of high pressure with 20 ft. 
of hose on reel for pressure gun lubrica- 
tion and two of low pressure with 15 ft. 
of hose on reel for gear lubrication. 
This model is also equipped with two 
hand-operated units with registering 
meter for dispensing light oils and one 
hand-operated loader for filling hand 
guns. 

A feature of the advance model is a 
power head of magazine type which can 
be readily transferred from one pump to 
another, making each a power-operated 
pressure pump. All models of the 
Alemite portable service station are sup- 
plied with air compressor or with air 
hose mounted on reel for quick connec- 
tion to plant air lines. 


South Bend Lathe Works 


A new bench model turret lathe for 
rapid production to close tolerances on 
chucking operations or bar work has 
been announced by the South Bend 
Lathe Works. This lathe has a 10-in. 
swing over the bed and saddle wings, 
1°/-in. hole through the headstock 
spindle, and 1-in. collet capacity. 

The handlever-operated bed turret 
indexes automatically and has an ad- 
justable stop for each of the six turret 
faces. The lathe is equipped with both 
a compound rest cross slide and a hand- 
lever cross slide, which are interchange- 
able. The latter is furnished with front 
and rear tool blocks which provide three 
tool positions. A quick-change gear box 
supplies 48 longitudinal power feeds for 
the universal carriage, 48 thread cutting 
feeds, 4 to 224 per in. The underneath 
motor drive and back gears deliver 
twelve spindle speeds, from 97 to 700 


Turco Products, Inc. 


A practical solution to the time-wast- 
ing problem of cleaning work after weld- 
ing is furnished through “Weldmask,” a 
job-tested development that prevents 
spattered molten particles—known as 
“dingleberries’—from attaching them- 
selves to the area surrounding the weld. 

It is applied with a brush to the area 
most apt to be spattered, usually about 
3 in. on both sides of the joint. Tests 
show that the welding may be done 
through the Weldmask with no effect 
on the weld. After welding, the residue 
and molten particles are removed with 
ahand wire brush, no longer requiring 
chipping with a hammer and chisel. 

_Tureo Weldmask is a creamy white 
liquid, noninjurious to the skin, hands 
or face. It is noninflammable, does not 
evaporate or give off fumes, and can be 
used on steel, stainless steel, aluminum 
OrMagnesium. Since it does not dry on 
the work, it can be applied immediately 
or several hours before welding. This 
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makes it possible for the work to be pre- 
pared hours ahead of time. 

The agent is soluble in water and in- 
flammable solvents are therefore not 
required for its removal. 


United States Rubber Company 


United States Rubber Company has 
announced a steel-studded tread design 
for airplane tires known as “U. 8. Ice 
Grip Tread.”’ It is designed to prevent 
skidding on glare ice and is for use 
primarily in northern airfields. The 
tire has sharp, cylindrical, crimped steel 
inserts that make the tread instantly 
effective. Present production is for the 
Army Air Forces. 


The steel-studded tread design for air- 
plane tires manufactured by the U.S. 
Rubber Co. This tread is designed to 
prevent skidding on glare ice. 


It has been demonstrated that on 
hard-packed snow or ice conventional 
tires having all-rubber treads function 
in substantially the same manner, re- 
gardless of the design or tread configura- 
tion of the tire. Because of such condi- 
tions it was necessary to incorporate ma- 
terials, preferably metallic, within the 
tread rubber of certain tires in order to 
increase their nonskid quality. To 
attain the greatest degree of efficiency 
for metal inserts, it was essential that 
such inserts would not limit the move- 
ment of the tread rubber under load. 
Furthermore, it was necessary that 
these inserts be relatively light in weight 
and of such a shape that they would be 
distributed over a substantial area of 
the ground-contacting portion of the 
tread. 

When the “Ice Grip” tire is in opera- 
tion, the portion of each insert exposed 
at the ground-engaging surface of the 
tread wears down quickly until the ex- 


_posed portion of the insert extends be- 
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low the tread surface. Thereafter, the 
rate of wear of the inserts is substan- 
tially the same as the rate of wear of the 
tread rubber. An advantage of this 
wearing condition is that the metal in- 
serts do not contact the ground surface 
upon the initial engagement of the tread, 
and, as a result, there is no initial im- 
pact or objectionable noise. The metal 
inserts contact the surface only at that 
portion of the tire which is under direct 
load. 


Westinghouse Electric & 
Manufacturing Company 


To meet the many requirements of 
control imposed by the application of 
the 40,000-hp. motor for the Wright 
Field wind tunnel, it was necessary to 
devise new methods for insuring smooth 
acceleration of auxiliaries and main 
motor, for limiting the change in power 
required from the supply system to a 
definite maximum value, to provide pre- 
cision regulation of speed, as well as 
means for control for the main motor 
from either of two points. In addition, 
power factor regulation and means for 
emergency quick stopping were pro- 
vided. 

In order that the auxiliary motor 
generator sets and main motor may be 
supplied with adequate bearing lubrica- 
tion and ventilation at all speeds, it is 
necessary to start the oil circulating 
pump and ventilating fans prior to plac- 
ing those units in service. In addition, 
the seven-unit exciter set, which supplies 
d.e. energy to the fields of the machines 
comprising the auxiliary motor-gen- 
erator sets, must be started. After 
these preliminary operations are com- 
pleted, the starting indication is given 
to the automatic control by manual 
operation of the starting control switch 
which energizes the master relay. 

All of the recent developments in 
switching equipment were employed to 
provide utility, flexibility and compact- 
ness of design. The 6,900-volt switch- 
gear is of the metal-clad type, using oil 
circuit breakers having a suitable inter- 
rupting capacity; all low-voltage cir- 
cuits are protected with metal enclosed 
air circuit breakers, and the main con- 
trol switchboard is of duplex construc- 
tion. Apparatus for remote control of 
the main motor speed and for emergency 
quick stopping is installed on a control 
desk in the control room of the test 
chamber, an integral part of the wind 
tunnel. 

If it is assumed that test operations 
are to be conducted, the first require- 
ment is that the operator, in the power 
building, start all equipment necessary 
for supplying energy to the wind tun- 
nel. This operation is initiated from the 
main control switchboard by first start- 
ing the exciter set, the ventilating fans 
and lubricating equipment by remote 
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manual push-button control. When 
these auxiliaries are in service, the main 
auxiliaries may be started by means of 
a control switch on the main control 
switchboard. This switch energizes the 
master relay of the automatic control, 
and all further starting operations are 
accomplished under the supervision of 
that equipment. 


To safeguard the quality of steels 
treated in atmosphere furnaces, a tube 
developed by Westinghouse electronic 
research engineers provides a continu- 
ous check on the purity of the hydrogen 
gas flowing over the metal. Such 
scientific control is especially important 
where the dewpoint of the treating gas 
must be maintained in the critical region 
of —40° to —70°C., or for precise 
furnace conditions such as required for 
bright annealing, and for chemical 
processes, using purified dry hydrogen or 
similar controlled gases. 

To give the metal proper character- 
istics, steel is often heated in an atmos- 
phere of highly purified hydrogen that is 
practically free of moisture and oxygen. 
Ordinarily, to measure moisture in the 
gas where dewpoints are less than 
0°C., a cooled and polished metal plate 
is inserted in the gas stream and the 
temperature is noted when condensa- 
tion of moisture first occurs. However, 
below —40°C. this method becomes 
largely guesswork and even skilled 
testers disagree on values of the same 
gas. The electronic method insures re- 
liable and accurate determination of 
moisture and oxygen content in hydro- 
gen (or disassociated ammonia) gas. 

In operation, the gas flows through a 
two-element tube containing a tungsten 
filament and plate. Electrons flying 
from the hot filament to the plate con- 
tinually bombard the gas. If the gas is 
pure dry hydrogen all the electrons 
reach the plate, but any oxygen or 
water vapor in the gas immediately 
picks up some of the electrons and forms 
negative ions, thereby reducing the elec- 
tron current. This change of current in 
the plate circuit indicates the degree of 
impurity in the gas. 


Whiting Corporation 


A Whiting model E3 engine assembly 
stand, a new unit for holding large in- 
line aircraft engines in any desired posi- 
tion during assembly or overhaul, has 
just been announced by the aviation de- 
partment of the Whiting Corporation, 
Harvey, IIl. 

Its important features are the rotat- 
ing rings and horizontal tubular mem- 
bers to which the engine brackets are 
bolted. This design reduces the stand’s 
superstructure to a minimum and pro- 
vides accessibility to all parts of the 
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An optical comparator in use by an operator in Wright Aeronautical Corporation. 
The inspector is checking the angles ground into the face of a cutting tool, as seen when 


magnified 25 times and the shadow reflected on the white screen. 


This instrument can 


be used to magnify very small parts such as a gear tooth or thread 100 times normal size 


for visual comparison. 


engine at all times during its build-up. 
The engine is quickly and easily bolted 
into position and the entire unit is 
readily maneuverable in the production 
line or other congested places. 

The Whiting model E83 assembly 
stand is one unit of the Whiting line of 
matched maintenance and _ handling 
equipment designed specially for the 
aeronautical industry. 


Wright Aeronautical Corporation 


The four engines that power the 
world’s largest flying boat, the Martin 
XPB2M-1 flying boat “Mars,” are 
Cyclone 18-cylinder engines of 2,000 hp. 
ach, manufactured by Wright Aero- 
nautical Corporation. The Wright 
Cyclone 18 is a double-bank engine with 
nine cylinders in each bank. 

It has a displacement of 3,350 cu.in. 
and closely resembles in appearance the 
Cyclone 14, its immediate predecessor 
in the line of Wright Cyclones of both 
9- and 14-cylinder types. It has the 
same ratio of weight to horsepower 
1.1 lbs. per hp.—as the Cyclone 14, and 
the horsepower developed by each cubic 
inch of cylinder displacement is the 
same—().65 hp. per cu.in. 

Cylinders of the Cyclone 18 are made 
up of cast aluminum heads serewed and 
shrunk on nitralloy steel barrels. Deep 
and closely spaced cooling fins are cast 
in the head and machined on the bar- 
rels, giving each cylinder a cooling area 


of more than 3,000 sq.in., or 375 sq.ft., 
for all 18 cylinders, an area approxi- 
mately double that of a normal-sized 
living room. Each cylinder of the 
engine develops approximately 112 hp. 

The pistons feature tapered rings and 
ring grooves to eliminate sticking plus 
an additional inverted oil ring in the 
piston skirt. 

A concentric torque indicator is in- 
corporated in the nose section and pro- 
vides a means for determining the actual 
horsepower output of the engine during 
flight. The transmission of vibration to 
the structure of the aircraft is avoided 
by use of dynamic suspension in which 
the engine is suspended at its true center 
of gravity from a series of six rubber- 
mounted shackles. 


Young Radiator Company 


Young Radiator Company, Racine, 
Wis., has issued a descriptive folder 
covering its plant facilities for war pro- 
duction. This material has been sent to 
a large number of prime contractors and 
manufacturers throughout the United 
States and Canada in an effort to find 
other ways in which the company can 
more completely utilize its facilities for 
the production of materials necessary 
for the prosecution of the war. At the 
present time, over 99 per cent of its 
production is for war materials. The 
folder describes the facilities anc equip- 
ment available. 
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An Appreciation 
to Corporate Members of the 


Institute of the Aeronautical Sciences 


Listed below are the leading aeronautical and industrial companies who make possible the 
publication of the Journal of the Aeronautical Sciences through Corporate Membership Dues. 


The income from these dues enables the Institute to publish scientific and technical papers 


in the first section of the Journal without advertising and to devote its pages exclusively to edi- 


torial material. 


The Aeronautical Engineering Review is devoted to the dissemination of current aeronautical 


information and advertising defrays part of its publication expense. 


The above publications provide a source of comprehensive technical information for the 


benefit of the aeronautical profession and industry. 
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Associated Aviation Underwriters 
The BG Corporation 
Bell Aircraft Corporation 
Bendix Aviation Corporation 
Bendix Aviation Ltd. 
Bendix Products Division 
Bendix Radio Corporation 
Eclipse Aviation Division 
Export Division 
Julien P. Friez & Sons Division 
Pioneer Instrument Division 
Scintilla Magneto Company 
Boeing Aircraft Company 
Boeing School of Aeronautics 
Breeze Corporations, Inc. 
Edward G. Budd Manufacturing Company 
Casey Jones School of Aeronautics 
Chandler Evans Corporation 
Chase National Bank 
The Cleveland Pneumatic Tool Company 
Consolidated Aircraft Corporation 
Curtiss-Wright Corporation 
St. Louis Airplane Division 
Curtiss Airplane Division 
Curtiss-Wright Propeller Division 
Wright Aeronautical Corporation 


Douglas Aircraft Company 
El Segundo Division 
Long Beach Division 
Dowty Equipment Corporation 
Eaton Manufacturing Company 
Edo Aircraft Corporation 
Engineering and Research Corporation 
Ethyl Gasoline Corporation 
Fairchild Aviation Corporation 
Fairchild Aerial Camera Corporation 
Fairchild Aerial Surveys 
Fairchild Engine & Airplane Corp. 
Duramold Aircraft Corporation 
Fairchild Aircraft Division 
Ranger Aircraft Engines Division 
Firestone Aviation Products Company 
Fleetwings, Inc. 
General Electric Company 
General Tire & Rubber Company 
The B. F. Goodrich Company 
Goodyear Tire & Rubber Company 
Grumman Aircraft Engineering Corp. 
Guiberson Diesel Engine Company 
W. & L. E. Gurley 
The International Nickel Company 
Kollsman Instrument Division, The Square 
D Company 
Lockheed Aircraft Corporation 
Glenn L. Martin Company 
National City Bank of N. Y. 
Norma-Hoffmann Bearings Corporation 
North American Aviation, Inc. 
Northrop Aircraft Inc. 


Northwest Airlines, Inc. 
Packard Motor Car Company 
Pan American Airways 
The Parker Appliance Company 
Pump Engineering Service Corporation 
Division, Borg-Warner Company 
The Pure Oil Company 
John A. Roebling’s Sons Company 
Shell Oil Company 
Socony-Vacuum Oil Company 
Sperry Gyroscope Company 
Standard Oil Company of California 
Standard Oil Company (Indiana) 
Standard Oil Company of New Jersey 
Summerill Tubing Company 
The Texas Company 
Thompson Products 
Transcontinental & Western Air, Inc. 
United Aircraft Corporation 
Hamilton Standard Propellers 
Pratt & Whitney Aircraft 
Vought-Sikorsky Aircraft Division 
United Air Lines Transport Corporation 
United States Aviation Underwriters 
United Carr Fastener Corporation 
Vega Aircraft Corporation 
Vultee Aircraft Inc. 
Nashville Division 
Stinson Aircraft Division 
Warner Aircraft Corporation 
Washington Institute of Technolog, 


Westinghouse Electric and Mfg. Company 
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Institute News 


The Daniel Guggenheim Medal Awarded to Brigadier 


The Daniel Guggenheim Medal for 
1942 has been awarded to Brig. Gen. 
James H. Doolittle of the Army Air 
Forces. Dr. J. C. Hunsaker, Chairman 
of the National Advisory Committee 
for Aeronautics and Chairman of the 
Medal Board of Award, made the pres- 
entation in the office of Lt. Gen. Henry 
H. Arnold, Commanding General of 
the Army Air Forces, in Washington on 
June 30. 

In addition to General Arnold, those 
present when the award was made were: 
Charles H. Colvin, Secretary of the 
Daniel Guggenheim Medal Board; Dr. 
George W. Lewis, Director of Aeronauti- 
cal Research of the National Advisory 
Committee for Aeronautics; Glenn L. 
Martin, President of The Glenn L. 
Martin Company; and Lester D. Gard- 
ner, Executive Vice-President of the 
Institute of the Aeronautical Sciences— 
all members of the Daniel Guggenheim 
Medal Board. 

The Board of Award is composed of 
previous American recipients of the 
Medal and representatives of the Insti- 
tute, the American Society of Mechani- 
cal Engineers and the Society of Auto- 


Presentation of Daniel Guggenheim 
Medal for 1942 to Brig. Gen. James H. 
Doolittle. Left to right: General Doo- 
little, Glenn L. Martin, Lt. Gen. H. H. 
Amold, Dr. J. C. Hunsaker. 
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AS AN AWARD FOR NOTABLE ACHIEVEMENT IN THE 
ADVANCEMENT OF AERONAUTICS 


CERTIFIES 
THAT THE MEDAL FOR THE YEAR 1942 
HAS BEEN AWARDED TO 
JAMES HAROLD DOOLITTLE 
FOR 
OUTSTANDING DEVELOPMENTS IN THE ART 
AND THE SCIENCE OF AERONAUTICS 


MEMBERS OF THE MADE THIS AWARD 


Mat W 
SP CRETARY 


Society ov Avtonorive Excine ens 
AT 
JCARETON WARD, 
Lire Mewes 
JEROME C HUNSAKER 
WILLIAM 


ij 


Daniel Guggenheim Medal Award Certificate 


motive Engineers. Orville Wright was 
the recipient of the first presentation of 
the medal in 1929. Recent winners 
have been Juan T. Trippe, 1941, for 
achievements in oceanic transport; 
Glenn L. Martin, 1940, for development 
of high-performance aircraft; and Don- 
ald W. Douglas, 1939, for development 
of transport planes. 

The award, which is conferred an- 
nually for notable achievement in the 
advancement of aeronautics, was created 


_in 1928 for the dual purpose of honoring 
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such achievements and of commemorat- 
ing the support given aviation by Daniel 
Guggenheim. 

It was pointed out that the April raid 
on Tokyo, conceived and executed under 
the command of General Doolittle, was 
not a factor in choosing him for the 
award. Prior to the raid on Japan he 
had been proposed for the medal on the 
basis of accomplishments in aviation 
over a period of years. 

One of the achievements of General 
Doolittle cited for the award was his 
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feat of being the first to fly blind in a 
completely covered cockpit, guided only 
by instruments. This 20-mile flight was 
made on September 29, 1929, at Mitchel 
Field. 

Dr. Hunsaker, in awarding the medal, 
said: “General Doolittle, Dr. Doolittle: 
It gives me pleasure to present to you, 
on behalf of the Board of Award, the 
Daniel Guggenheim Medal for 1942 
‘for outstanding developments in the art 
and the seience of aeronautics.’ 

“This Medal is not presented for any 
single exploit but for a career dis- 
tinguished by many contributions to 
the aeronautical sciences. You were 
nominated for this award before you 


made your notable Pacific flight, because 
you were a Doctor of Science who not 
only made aeronautical engineering 
your profession but made flying your re- 
search laboratory. You obtained experi- 
mental conclusions the hard, as well as 
the hazardous, way. By daring to ex- 
plore the limitations and _ possibilities 
of the airplane you have contributed to 
our greater knowledge of speed, control, 
aerobatics and blind flying. 

“To a distinguished engineer, a great 
pilot and an Air Force officer of whom 
the country is proud, I bring the best 
wishes of the former recipients of this 
Medal, as well as the congratulations of 
the other members of the Board.”’ 


Sections and Branches 


Seattle Section 


The Institute Section in Seattle, 
Wash., has held nine meetings through- 
out the past year, all of which have been 
well attended and have covered a va- 
riety of subjects of interest to the mem- 
bers. The activities of the Section 
during this period have been directed 
by the following officers: Chairman, 
M. L. Pennell; Vice-Chairman, R. E. 
Hage; Secretary, Robert Plath; Treas- 
urer, J. P. Butler. 

At the last meeting, held on May 6, 
k. S. Thompson and Lee Fischer of the 
Aviation Division of General Electric 
Company presented a lecture and led 
discussion on the subject ‘“Supercharg- 
ing to 40,000 Feet,” which touched on 
some of the latest research and develop- 
ment in turbo superchargers. At this 
meeting the following were elected 
officers of the Section for the coming 
year: Chairman, H. T. Horn;  Vice- 
Chairman, Gaylord Newton;  Secre- 
tary, F. N. Markey; Treasurer, Robert 
Nohl. 

The first meeting held by the new 
officers of the Section was on June 10. 
The speaker of the evening was R. L. 
Crawford, now Chief Service Engineer 
for Boeing Aircraft Company’s Seattle 
Division, who presented an interesting 
account of his experiences as a Boeing 
Service Engineer in England and Egypt. 
The lecture was illustrated by numer- 
ous photographs. 


The Aeronautical University 


N. M. Wasilkowski, Secretary-Treas- 
urer of the Branch, gave a technical re- 
port on “Diagonal Tension Field 
Beams” at a meeting on June 16. The 
report was presented to augment a sub- 
ject included in the school’s design 
courses and to indicate a suggested form 
for technical reports to be presented by 
other members of the Branch in the lec- 
ture contest previously announced. It 


covered the development of this type of 
beam, experimental tests made and 
theories formulated, and its value and 
use in aircraft structures. At the close 
of the meeting, arrangements were 
made for a Branch picnic, which was 
held on June 28 at Waukegan Dunes. 

The two slide-film lectures The Engi- 
neer’s Relation to Production and The 
Engineer’s Relation to Assembly were 
given at a meeting on July 7. It was 
decided to hold all Branch meetings 
throughout the summer after regular 
school hours. 


A. & M. College of Texas 


At a meeting held on June 23 the 
motion-picture film Streamlined pro- 
duced by Thompson Products, Inc., was 
shown to over 100 members and visitors. 
On July 2, two films from the Wright 
Aeronautical Corporation, Cyclone Com- 
bustion and Wright Builds for Air 
Supremacy, were presented. Dr. H. W. 
Barlow, Honorary Chairman of the 
Branch, was introduced at the meeting 
and the following recently elected offi- 
cers were installed: Chairman, Steve 
Kaffer; Vice-Chairman, Gene Clark; 
Secretary, Clifton Adcock; Treasurer, 
Gene Kipp; Reporter, Ted Anderson. 


Alabama Polytechnic Institute 


Six hundred engineering students 
attended the meeting sponsored by the 
I.Ae.S. Student Branch, May 12, at 
which the Bell Aircraft motion picture, 
Cannons on Wings, was shown. Since 
the school will be in session on the 
quarter system throughout the summer, 
the Student Branch will continue its 
activities during this period. 


Indiana Technical College 


At the regular meeting held on June 
29, three papers were presented by 
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Branch members. J. Landefeld rej) rted 
on the improvements in fire power of 
U.S. Navy airplanes; Jack Murray 
presented a paper on the Manta long- 
range fighter and L. J. Pursiful reported 
on the development of airplanes in war- 
fare from 1914 to 1942. After a short 
recess, three motion-picture films were 
shown: The Life Story of MacArthur, 
The Bombing of Manila and Keep ’Em 
Flying. 

It was announced that the Branch 
would hold its summer banquet on 
August 10. A committee was appointed 
to plan a picnic for the members of the 
Branch. At the meeting the following 
Committee Chairmen were appointed: 
Membership, J. Landefeld; Alumni, 
Roger Brewer; Meetings and Papers, 
C. Pound; Speakers, J. Hagerman; 
Banquet, R. Potthoff. 


lowa State College 


A meeting was held on May 18 which 
was opened by the showing of a motion- 
picture film entitled America First. 
Mervyl Sorenson gave a report on the 
Midwest Student Branch Regional 
Meeting held last year at the Univer- 
sity of Notre Dame in which the Iowa 
State Student Branch participated. 
Student Branch Scholastic and Lecture 
Awards for Iowa State College members 
were presented. After a discussion, it 
was decided that terms of office for the 
Branch should be for three school 
quarters. The following officers for the 
coming year were elected: Chairman, 
George Fuller; Vice-Chairman, Har- 
mon Ruliffson; Secretary, Robert 
Tower; Treasurer, Oliver Harwood; 
Program Chairman, Bob Ettinger. Prof. 
Wilbur C. Nelson was unanimously 
elected as Honorary Chairman of the 
Branch. 


Casey Jones School of 
Aeronautics 


Recently elected officers of this 
Branch are as follows: Chairman, Don- 
ald B. Fischbeck; Vice-Chairman, 
James J. Maloney; Secretary, Walter 
J. Engert; Treasurer, Donald I. Mare- 
mann; Sergeant-At-Arms, Jung Git 
Chung; Corresponding Secretary, 
George Hackenberger. At «a meeting 
held on May 14 Lt. H. Junkermann, 
US.N.R., gave a talk on the Navy’s 
deferred enlistment program and showed 
some interesting pictures demonstrating 
the effectiveness of the Naval Air 
Forces. 

Members of the Branch acted «s host 
recently to a large delegation of high- 
school students and conducted « dem- 
onstration of engineering class proced- 
ure, including testing of materials, 
dynamometer engine testing and wind- 
tunnel testing of models for flight char- 
acteristics. 
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Purdue University 


A special meeting held on June 19 was 
opened with a message by Prof. H. L. 
Solberg, Head of the School of Me- 
chanical Engineering. He welcomed the 
reorganized Student Branch to the 
Purdue Campus on behalf of the Uni- 
versity Executive Committee. 

The program was conducted by Prof. 
E. F. Bruhn, Honorary Chairman, who 
related the history of the early aero- 
nautical achievements of Igor I. Sikor- 
sky and presented the film The Flight of 
the Sikorsky Helicopter. The second part 
of the program included a motion pic- 
ture on production methods used by 
the Airplane Division of the Curtiss- 
Wright Corporation. 


Publisher Requests Manuscripts 
for Science Series 


The L. B. Fischer Publishing Cor- 
poration has requested that their pro- 
posed series of books, designated as 
“The Treasury of Science,” be brought 
to the attention of Institute members, 
who are invited to communicate with 
the publishers in regard to manuscripts 
which might be suitable for publication 
in this series. The publisher’s state- 
ment follows: 

““The Treasury of Science’ is to be a 
new series of low-priced, pocket-size 
books designed to serve the student and 
the intelligent reader by dealing authori- 
tatively with varied aspects of modern 
scientific knowledge. The authority 
and reliability of each book will be 
assured by a Board of Editors which 
now includes Dr. Alvin Johnson, Di- 
rector of the New School of Social Re- 
search, Prof. Harlow Shapley of Harvard 
University, and Dr. Alfred E. Cohn of 
the Rockefeller Institute. 

“Because popularizations cannot ade- 
quately convey the latest scientific find- 
ings and interrelationships in our 
rapidly changing world there is an in- 
creasing need on the part of students, 
of men in the armed forces, and of those 
in civilian life for substantial and stand- 
ard scientific literature presented ex- 
pertly but not pedantically and avail- 
able at a moderate price. It is the hope 
of the publishers that the ‘Treasury of 
Science’ will serve that need and will 
emerge as a landmark in contemporary 
education. 

“In general, the plan is that the 
volumes be written by authoritative 
scholars. They are not to be textbooks 
or to have a great apparatus in the way 
of footnotes or references. They are 
to be written abreast of the level of 
knowledge and to include as much of the 
history of the subjects as to make their 
contemporary position understandable. 
The object is to make these books the 
best general statement for students and 
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for the reading public interested in the 
sciences and ready to devote intellectual 
effort to their understanding. They 
would, of course, be introductory vol- 
umes to their subjects, but it is not the 
intention to talk down, but rather to 
communicate in free and lively style. 
“Each book will consist of some 200 
pages. It is the publisher’s intention to 
add at least 24 volumes every year until 


121 


the ‘Treasury of Science’ represents a 
complete library of scientifically authen- 
tie books covering the entire range of 
man’s knowledge of himself and his en- 
vironment.” 

Correspondence on manuscripts 
should be addressed to Treasury of 
Science, L. B. Fischer Publishing 
Corporation, 381 Fourth Avenue, New 
York, N.Y. 


News of |.Ae.S. Members 


Bernard S. Adams, Meteorologist with 
Panair do Brasil for the past year and a 
half, is now Meteorologist-in-charge of the 
Belem Forecasting Sector for the same air 
line. 

John D. Alexander has been transferred 
from Stinson Aircraft Div. of Vultee Air- 
craft, Inc., to the main plant at Vultee 
Field where he is an Aeronautical Engi- 
neer. 

J. F. Aldridge, Jr., an engineer with 
United Aircraft Corp., is on leave as a 
Captain in the Army Air Forces at Wright 
Field. 

A graduate of Harvard Business School, 
W. W. Atterbury, Jr, is a Junior Pilot in 
the Pan American Airways System. 

E. R. Barber has recently been ap- 
pointed a Junior Engineer with Pan Ameri- 
can Airways System at Seattle. 

Louis E. Barnes, formerly with Hughes 
Aircraft Co., is now an Engineer at 
Douglas Aircraft Co. 

Reinier Beeuwkes, Jr., M.I.Ae.8., is a 
Section Head in the Applied Mechanics 
Dept. of Watertown Arsenal. He was 
formerly an Instructor in Aeronautics at 
Case School of Applied Science. 

Steven E. Belsley has been appointed 
an Assistant Aeronauticai Engineer at the 
Ames Aeronautical Laboratory of the 
N.A.C.A. He had been an Engineer and 
Aerodynamicist at North American Avia- 
tion, Inc., since July, 1940, and was pre- 
viously Wind-Tunnel Assistant at Cal 
Tech. 

Caleb S. Bragg, M.I.Ae.S., has become 
associated with C. M. Keys Aircraft Serv- 
ice, in New York, as Vice-President. He 
recently resigned as President of Langley 
Aviation Corp. 

Arthur A. Butterworth, Jr., Stress 
Analyst at the Naval Aircraft Factory, is 
now taking Flying Cadet training in the 
U.S. Naval Reserve. 

Walter Castles, Jr., has recently been 
appointed Project Engineer for Aviation 
Engineering Corp. 

Formerly Aeronautical Engineer with 
Brewster Aeronautical Corp., E. L. Cohen 
has joined the staff of Vought-Sikorsky 
Aircraft Div., United Aircraft Corp., in a 
similar capacity. 

Duncan B. Cox, M.I.Ae.8S., Vice-Presi- 
dent and a Director of Fairchild Engine & 
Airplane Corp., has been appointed Exe- 


. cutive Vice-President of the Al-Fin Cor- 


poration, a Fairchild affiliate. The activi- 
ties of this corporation are devoted to re- 
search and experimentation on improved 
cooling of air-cooled aircraft engines. 
Mr. Cox, who has been with the Fairchild 
organizations for fifteen years, had been 
General Manager of Ranger Aircraft 
Engines Division for the past four years. 
He has been succeeded in this position by 
H. H. Budds, M.I.Ae.S., formerly Assist- 
ant General Manager, who came to Ranger 
recently from the Conners Aircraft Divi- 
sion of Briggs Mfg. Corp. 

The newly created office of Executive 
Engineer at Fleetwings, Inc., has been as- 
signed to George C. Cudhea, M.I.Ae.S., 
formerly Production Engineer. 

Paul de Kuzmik, A.F.I.Ae.S., who had 
been Maintenance Engineer for Pan Ameri- 
can Airways System in Brazil, is now in 
the company’s Engineering Dept. in New 
York. 

Major Marvin C. Demler, previously 
stationed at Wright Field, is now assigned 
to the Army Air Forces Materiel Com- 
mand in Washington. 

Isabel C. Ebel, M.I.Ae.S., former Chief 
of Stress, Aeronautical Div., Snead & Co., 
is now a Research Engineer with United 
Air Lines at Chicago Municipal Airport. 

William S. Friedman, former News 
Editor of the AbROoNAUTICAL ENGINEER- 
ING REVIEW, was recently elected Secre- 
tary of the Aviation Writers Association. 
He is now Managing Editor of Air Tech 
and Associate Editor of Air News. 

Albert Gail, M.I.Ae.S., has left the 
University of Minnesota, where he was 
Assistant Professor of Aeronautics last 
year, to join the staff of the University of 
Michigan. 

Richard C. Gazley, F.I.Ae.S., has left 
the Aircraft Division of Murray Corp. of 
America, where he had been Engineering 
Manager for the past two years, to join 
the Fairchild Aircraft Division of Fairchild 
Engine & Airplane Corp. as a Project 
Engineer. Beginning on the staff of the 
J. V. Martin Company in 1918, Mr. 
Gazley has been active in aviation con- 
tinuously since his graduation from the 
University of Michigan in 1924. He has 
held engineering positions with the N.A.- 
C.A., The Glenn L. Martin Co., and the 
Bureau of Air Commerce, as well as act- 
ing as an independent consulting engineer. 
In the Bureau of Air Commerce he was 
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Chief of the Engineering Section from 
July, 1930, and in July, 1937, established 
and headed its Technical Development 
Division, which later became a division of 
the Civil Aeronautics Authority. He re- 
mained in this office until June, 1940, when 
he joined the Murray Corp. 

R. F. Goranson has been advanced from 
Junior Aeronautical Engineer to Assistant 
Aeronautical Engineer at the Langley 
Memorial Aeronautica! Laboratories, N.- 
A.C.A. 

Albert D. Glowinski, M.I.Ae.S., is Vice- 
President of the MATAM Corp. of Brook- 
lyn. He had been a member of the French 
Purchasing Commission and American 
engineering representative of the French 
company, Moteurs Gnome Rhone. 

Lt. William H. Graham, former Associ- 
ate Editor of the ArRonAvTICAL ENGI- 
NEERING REVIEW, is attached to the Army 
Air Forces Public Relations Office as Chief 
of the Information Section in its Informa- 
tion and Research Division. 

Previously an Instructor in the Aero- 
nautical Dept., Tri-State College, Ray- 
mond E. Greenewald has joined Bell Air- 
craft Corp. as a Stress Analyst. 

Joseph F. Griffith, formerly with the 
Selby, Battersby Co., is a Lieutenant in 
the Air Transport Command, Army Air 
Forces. 

Benson Hamlin has left Vega Aircraft 
Corp., where he was a Flight Test Engineer, 
to become Senior Flight Test Engineer at 
Bell Aircraft Corp. 

T. F. Hammen, Jr., M.I.Ae.S., has been 
appointed Chief Field Engineer of Ranger 
Aircraft Engines Div., Fairchild Engine & 
Airplane Corp. He had been Assistant 
Chief Engineer of the Airplane Parts Div., 
Briggs Mfg. Co. 

Robert H. Hinckley, M.I.Ae.S., who 
resigned as Assistant Secretary of Com- 
merce on July 1, has joined The Sperry 
Corporation as Assistant to Thomas A. 
Morgan, M.I.Ae.S., President of Sperry. 
Mr. Hinckley first entered public service 
as a member of the House of Representa- 
tives of his native state of Utah in 1918. 
His interest and participation in aviation 
began in 1928, when he helped to organize 
and for a time served as President of 
Utah-Pacifie Airways. During his service 
from 1933 to 1937 in the direction of 
C.W.A. and W.P.A. in the western states, 
he helped to foster the airport construc- 
tion programs carried on by these agencies. 
When the Civil Aeronautics Authority was 
formed in 1938, Mr. Hinckley was ap- 
pointed one of its members. In 1940 he 
became Assistant Secretary of Commerce, 
in which office he was in charge of the De- 
partment’s aviation activities. In the 
letter in which President Roosevelt ac- 
cepted Mr. Hinckley’s resignation with 
regret, appreciative mention was made of 
the safety record in civil aviation, the 
airport construction program and the 
Civilian Pilot Training Program as among 
the contributions to aviation made under 
his guidance. 
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Robert H. Hinckley. 


Appointed by Secretary of Commerce 
Jesse Jones as his Special Assistant, 
William A. M. Burden, Benefactor 
Member of the Institute and a 
member of the Council, has taken over 
Mr. Hinckley’s duties in relation to the 
C.A.A. on a temporary basis without com- 
pensation. Mr. Burden is being trans- 
ferred, for the time being, from his duties 
as Vice-President of Defense Supplies 
Corporation, in which he has been in 
charge of the Division of American Re- 
publics Aviation. Before going with the 
Defense Supplies Corporation last fall, 
Mr. Burden was associated with National 
Aviation Corp. in New York. 

Two new members elected to the Board 
of Directors of United Aircraft Corp. are 
H. Mansfield Horner, General Manager of 
the Pratt & Whitney Aireraft Div. and 
Vice-President of the company, and L. S. 
Hobbs, F.I.Ae.S., Engineering Manager 
of Pratt & Whitney and a member of the 
Institute Council. 

Maurice Holland, A.F.I.Ae.8., who was 
formerly Director of the Division of Engi- 
neering & Industrial Research, National 


W. A. M. Burden. 
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Research Council, now serves as a Member 
at Large and Industrial Research Adviser 
for the Division. 

Previously in charge of power plant in- 
stallation in the Experimental Research 
Dept. of Brewster Aeronautical Corp,, 
Albert S. Horwarth is now a Pri yject | ‘ngi- 
neer in the Development Section, Installa- 
tion Dept., Pratt & Whitney Aircraft 
Div., United Aircraft Corp. 

Dr. Seng-chiu Hu, who recently com- 
pleted graduate work in Aeronautical Engi- 
neering at M.I.T., has joined the engineer- 
ing staff of Vought-Sikorsky Aircraft Diy,, 
United Aircraft Corp. He had been an 
Instructor at Boston Technical Institute 
for the past two years. 

P. G. Johnson, M.I.Ae.S., President of 
Boeing Aircraft Co., was honored at re- 
cent Commencement Day exercises at his 
Alma Mater, the University of Washing- 
ton, by being named ‘Alumnus Summa 
Laude Dignatus” in recognition of his out- 
standing work in the aircraft industry, 
Mr. Johnson joined the Boeing organiza- 
tion, then newly organized, as a drafts- 
man shortly after his graduation from the 
University of Washington in 1917. 

Edward S. Kavanaugh, formerly of The 
Glenn L. Martin Co. engineering staff, 
has joined the faculty of the University of 
Notre Dame as Instructor in Aeronautical 
Engineering. 

Arnold Levine, a graduate of Casey 
Jones School of Aeronautics, is now train- 
ing as an Aviation Cadet in the Army Air 
Forces. 

George D. Linklater has left Mastern 
Air Lines, where he was a Meteorologist, 
to accept a similar position with Northwest 
Airlines. 

Lt. Herbert E. Lynt, U.S.N.R., formerly 
Aircraft Instructor at Stewart Technical 
School, is Officer-in-Charge of the Opera- 
tional Flight Control Training Group at a 
Naval Air Station on the East Coast. 

Nathan G. Parke, III, M.I.Ae.S., con- 
sultant in engineering mathematics, is now 
an Engineer with the Bureau of Aero- 
nauties, Navy Dept. 

L. Welch Pogue, Hon. M.I.Ae.s., Chair- 
man of C.A.B., and Edward P. Warner, 
F.I.Ae.S., C.A.B. member, have recently 
been appointed to the special Air Cargo 
Committee of the War Production Board. 

Lt. Richard F. Puck, recently called to 
active duty in the Army Air Forces, has 
been assigned to the Materiel Center at 
Wright Field. He had been Cost Engineer 
with Vultee Aircraft, Inc. 

John C. Quady, former Stress Analyst 
for The Glenn L. Martin Co., has been ap- 
pointed Assistant Chief of Structures, 
Emerson Electric Mfg. Co. 

Donald E. Rialson is on leave from Lock- 
heed Aircraft Corp., where he was « Stress 
Engineer, to serve as a Captain in the Army 
Air Forces. 

Sanford E. Schubiner has left his former 
position as an Engineer with Curtiss Pro- 
peller Div., Curtiss-Wright Corp., to be- 
come Vice-President and Chief |’ilot of 
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Holderman Air Service, Inc., of Rochester, 

Bernard F. Shattuck, a recent graduate 
of M.I.T., has become a Test Engineer 
with Pratt & Whitney Aircraft Div., 
United Aircraft Corp. 

Robert L. Slifer has been transferred 
from duties as Assistant Flight Dispatcher 
to Meteorologist with Mid-Continent Air- 
lines, Inc. 

Bendix Aviation Corporation announces 
the appointment of George William Smith, 
Jr., M.1.Ae.S., as Assistant General Man- 
ager of its Norwood Division. He was 
formerly Chief Engineer of Barry & 
Wood, Inc., aeronautical sales engineering 
consultants of New York. 

Robert R. Stark is a Junior Test Engi- 
neer with Wright Aeronautical Corp., 
having recently left the Langley Memorial 
Aeronautical Laboratories of the N.A.C.A. 
where he was a Junior Aeronautical Engi- 
neer. 

Formerly Junior Engineering Examiner, 
U.S. Civil Service Commission, Katharine 
Stinson has been appointed an Assistant 
Aeronautical Engineer with the Aircraft 
Engineering Division, C.A.A. 

Louis S. Stivers, Jr., has left the Aero- 
dynamics Dept. of Douglas Aircraft Corp. 
to join the Flight Research Section of the 
N.A.C.A. at Langley Field. 

C. G. Taylor, M.I.Ae.S., former Presi- 
dent of Tayloreraft Aviation Corp., is 
acting as consultant for several companies 
interested in plywood glider and airplane 
construction. 

T. E. Tillinghast, A.F.I.Ae.S., was 
elected Vice-President and a Director of 
United Aircraft Service Corp., a subsidiary 
of United Aireraft Corp., in July according 
to announcement by Eugene E. Wilson, 
M.1.Ae.S., President of both corporations. 
The Service Corporation functions as the 
service and installation organization for 
the products of all the United Aircraft 
Corp. divisions. Mr. Tillinghast remains 
Sales Manager for Pratt & Whitney Air- 
craft Division, which he joined in 1929 as 
Executive Engineer after twelve years’ serv- 
ice in the Army Air Corps. 

Activities of the newly formed Aircraft 
War Production Division of H. J. Heinz 
Company are headed by Ralph H. Upson, 
F.I.Ae.S., as Chief Aeronautical Engineer. 
He is a well-known consulting aeronautical 
engineer who has made many contribu- 
tions to airplane and airship design and the 
application of aeronautical principles to 
other structures and was recently on the 
staff of Stout Engineering Laboratories 
and a lecturer on the faculties of Wayne 
University and the University of Michigan. 
He served as Chairman of the Detroit 
Section of the Institute last year. Assist- 
ant Chief Engineer of the H. J. Heinz 
aeronautical division is Walter A. Semion, 
M.I.Ae.S., formerly Design Engineer for 
Hughes Aircraft Co., who has been active 
in aviation since 1926 on the engineering 
staffs of Douglas, Sikorsky, Curtiss and 
other companies. The Heinz company is 
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engaged in production of plastic-bonded 
plywood aircraft parts. 

Knighthoods were conferred upon two 
British Fellows of the Institute as an- 
nounced in the King’s Birthday Honours 
List last June—Sir Charles Richard 
Fairey, M.B.E., F.R.AeS., F.1.AeS., 


Members 


The following applicants for member- 
ship or applicants for change of previous 
grade have been admitted to membership 
in the grades indicated since the publica- 
tion of the list in the last issue of the 
REVIEW. 


Elected to MEMBER Grade 


Chamberlin, Fred Sterling, B.S. in 
M.E.; Engineering Pilot, Wright Aero- 
nautical Corp. 

Cotton, Thomas Joseph, Jr., B.S. in 
Ae.E.; | Asst. Aero. Engineer, Bureau of 
Aeronautics, Navy Dept. 

Fraas, Arthur Paul, B.S.; Instructor in 
Aircraft Engines, New York Univ. 

Hutchinson, Francis William, M.E.; 
Asst. Prof., Mech. Engineering, Univ. of 


Calif. 


Elected to Industrial Member Grade: 


Smith, Richard Seth, Vice-Pres., Rigid- 
Tex Corp. 

Sundem, Trond Alexander, Ist Lt.; 
Chief, Cargo Div., Air Transport Com- 
mand, A.A.F. 


Elected to Technical Member Grade 


Davis, Merle J., Jr. Design Engineer, 
Lockheed Aircraft Corp. 

Feddersen, Edward Warren, Layout 
Draftsman, Consolidated Aircraft Corp. 

Kaplan, Edward, Aero. Draftsman, Con- 
solidated Aircraft Corp. 

Lankford, Eugene, Jr., B.A.; Jr. Tunnel 
Test Engineer, Lockheed Aircraft Corp. 

Rappleyea, Frederick Arthur, B.S. in 
M.E.; Engineer, The Dow Chemical Co. 


Transferred from Student Member to 
Technical Member Grade 


Barlow, William Hewett, B.Ae.E.; Jr. 
Aero. Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Bell, Frank George, B.S. in Ae.E.; 
Apprentice Engineer, Pan American Air- 
ways System. 

Benny, Richard Christopher, B.S. in 
Ae.E.; Draftsman, Boeing Aircraft Co. 

Bogdonoff, Seymour Moses, B.S. in 
Ae.E.; Jr. Aero. Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 

Campbell, Stuart W., Detail Draftsman, 
Lockheed Aircraft Corp. 
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Chairman of Fairey Aviation Co., Ltd., 
and Director-General of the British Air 
Commission in Washington; and Sir 
Frederick Handley Page, C.B.E., F.R.- 
Ae.S., F.L.Ae.S., Managing Director of 
Handley Page Ltd. and Vice-Chairman of 
the Air Registration Board in England. 


Elected 


Carlson, Harold Edward, M.E.; Ensign, 
A-V(P), U.S. Naval Reserve. 

Chilton, Ernest Gunther, M.S. in Ae.E.; 
Instructor, The Aeronautical University, 
Inc. 

Cleary, Harold Eugene, B.Ae.E.; Jr. 
Aero. Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Cook, Stanley Alfred, B.S. in Ae.E.; 
Aerodynamicist, The Glenn L. Martin 
Co. 

Cowgill, Lee C., Ae.E.; Stress Analyst, 
The Glenn L. Martin Co. 

Davidson, Eugene Sahl, B.Ae.E.; En- 
sign, A-V(S), U.S. Naval Reserve. 

Di Salvo, Francis Joseph, S.B. in Ae.E.; 
Chief Checker, Noorduyn Aviation Ltd., 


- Canada. 


Drescher, Harold Joseph, B.S. in M.E.; 
Jr. Engineer, Aircraft Engine Research 
Lab., N.A.C.A. 

Dunlop, Harry James, B.S. in Ae.E.; 
2nd Lt., U.S. Army. 

Flake, Harry M., Ae.E.; Engineer, Air- 
plane Div., Curtiss-Wright Corp. 

Gould, Marcel Isaac, B.S. in Ae.E.; 
Engineering & Production Planning, Boe- 
ing Aircraft of Canada, Ltd. 

Gronvold, Walter, B.S. in Ae.E.; Stress 
Analyst, Consolidated Aircraft Corp. 

Hankoff, Robert Raymond, Weight 


' Engineer, Vought-Sikorsky Aircraft Div., 


United Aircraft Corp. 

Harkness, John Loomis, B.S. in M.E.; 
Jr. Engineer, McDonnell Aircraft 
Corp. 

Hensel, Rudolph William, S.M. in 
Ae.E.; 2nd Lt., U.S. Army Air Forces. 

Hilton, Walter Byron, Draftsman, Air- 
plane Div., Curtiss-Wright Corp. 

Houser, Jacque, B.M.E.; Instructor in 
Aero. Engineering, Alabama Polytechnic 
Inst. 

Huppert, Merle Cecil, B.S. in M.E.; Jr. 
Mech. Engineer, Langley Mem. Aero. 
Lab., N.A.C.A. 

Johnson, Waldon Tulien, B.S. in M.E.; 
Detail Draftsman, Douglas Aircraft Co. 

Kemp, William Beck, Jr., B.Ae.E.; Jr. 
Aero. Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

King, Douglas Andrew, B.Ae.E.; Jr. 
Aero. Engineer, Hydrodynamics Div., 
Langley Mem. Aero. Lab., N.A.C.A. 

Korstian, Robert John, B.S. in M.E.; 
Apprentice Engineer, Grumman Aircraft 
Engineering Corp. 

Lacker, Robert John, Engineer, Airplane 
Div., Curtiss-Wright Corp. 
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Larsen, Alvin C., B.S. in Ae.E.; Stress 
Engineer, Boeing Aircraft Co. 

Lee, James W., B.S. in Ae.E.; Jr. Stress 
Analyst, Bell Aircraft Corp. 

Liberatore, Eugene Kurt, B.Ae.E.; Jr. 
Iengineer, U.S. Naval Aircraft Factory. 

Light, Russell B., Jr. Engineer, Boeing 
Aircraft Co. 

Maggin, Bernard, B.S. in Ae.E.; Jr. 
Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Mandel, Merven William, b.Ae.E.; Jr. 
Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Marks, Paul Gene, B.S. in M.E.; Engi- 
neering Trainee, Vega Aircraft Corp. 

Martin, Dean Earl, B.S. in M.E.; 2nd 
Lt., U.S. Army. 

Mattern, Calvert Moulton, B.S. in M.E.; 
Draftsman, Boeing Aircraft Co. 

Mayforth, Chester Baker, Jr., B.Ac.E.; 
Ensign, A-V(P), U.S. Naval Reserve. 

McCall, Elmer Lloyd, B.S. in M.E.; 
2nd Lt., U.S. Army. 

McKee, Andrew Irwin, Jr., B.S. in 
Ae.E.; Ensign, U.S. Naval Reserve. 

McRae, Forbes William, Jr., B.S. in 
M.E.; Apprentice Engineer, Boeing Air- 
craft Co. 

Mercer, F. Bruce, B.S. in M.E.; Appren- 
tice Engineer, Boeing Aircraft Co. 

Michaels, Abraham, Engineer, 
Vought-Sikorsky Aircraft Div., United 
Aircraft Corp. 

Moore, Earl Kenneth, B.Ae.E.;  Stu- 
dent Engineer, Hamilton Standard Pro- 
pellers Div., United Aircraft Corp. 

Morton, Earl Eugene, B.S. in M.E.; 
Aero. Engineer, Vought-Sikorsky Aircraft 
Div., United Aircraft Corp. 

Mueller, Hans Siegfried, Engineer, Air- 
plane Div., Curtiss-Wright Corp. 

Mueller, William August, B.Ae.E.; Jr. 
Aero. Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Nova, Robert Alberts, B.S. in Ae.FE.; 
Apprentice Engineer, Pan American Air- 
ways System. 

Olsen, Carl Baker, Ae.E.; Lt. Comdr., 
U.S. Coast Guard. 

Piatt, Perry Eugene, Student, Virginia 
Polytechnic Inst. 

Poor, Charles Lane, III, B.A. in E.; 
Ensign, A-V(S), U.S. Naval Reserve. 

Quermann, John Kenneth, B.S. in M.E.; 
Aerodynamicist, Vought-Sikorsky  Air- 
craft Div., United Aircraft Corp. 

Raetz, Gibbs Stanley, B.S. in M.E.; 
Research Asst., Lockheed Aircraft Corp. 

Razak, Charles Kenneth, B.S. in M.E.; 
Asst. Prof., Aero. Engineering, Coordina- 
tor, CPT, Univ. of Kansas. 

Rice, Charles Fountain, B.S. in M.E.; 
2nd Lt., U.S. Army Air Corps Reserve. 

Ross, Robert, B.S. in M.E.; Wind 
Tunnel Research Engineer, Guggenheim 
Airship Inst. 

Rousseau, William Arnold, B.S. in 
Ae.E.; Apprentice Engineer, Airplane 
Div., Curtiss-Wright Corp. 
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Saunders, Herbert, B.S. in Ae.E.; Stress 
Analyst, Consolidated Aircraft Corp. 

Saut, Jules Francis, B.S. in M.E.; Aero. 
Engineer, Dow Chemical Co. 

Sawyer, Richard Hall, B.Ae.E.; Jr. 
Aero. Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Seager, Donald Barstow, B.S. in AeE.; 
Engineering Trainee, Lockheed Aircraft 
Corp. 

Sirc, Joseph Howard, B.S. in M.E.; 
Goodyear Aircraft Corp. 

Smith, Clarence Poole, Draftsman & 
Engineer, Vought-Sikorsky Aircraft Div., 
United Aircraft Corp. 

Spryer, Edward Neal, Jr., B.S. in M.E.; 
Liaison Engineer, Airplane Div., Curtiss- 
Wright Corp. 

Summers, James Leonard, B.S. in 
Ae.E.; Jr. Aero. Engineer, Ames Aero. 
Lab., N.A.C.A. 

Sweet, Harold Raymond, 
Engineering Trainee, 
Aviation, Ine. 

Titzler, Henry Nicholas, B.S. in Ae.E.; 
2nd Lt., U.S. Army Air Forces. 

Tucker, Warren Andrew, B.Ae.E.; 
Jr. Aero. Engineer, Langley Mem. Aero. 
Lab., N.A.C.A. 

Wasson, Edward Lyons, B.S.; Jr. Aero. 
Engineer, Ames Aero. Lab., N.A.C.A. 

Webb, Henry George, Jr., B.Ae.E.; 
Engineering Trainee, North American 
Aviation, Inc. 

Weiss, Morton Albert, Layout Man, 
Vought-Sikorsky Aircraft Div., United 
Aireraft Corp. 

Whitcomb, David William, B.S. in 
Ae.E.; 2nd Lt., U.S. Army Air Forces. 

Wilson, Robert, Jr., B.S.; Ensign, A-V 
(S), U.S. Naval Reserve. 

Wing, Robert Carlyle, B.S. in Ae.E.; 
Engineer, Airplane Div., Curtiss-Wright 
Corp. 

Yates, Campbell Christopher, B.S. in 
M.E.; Jr. Aero. Engineer, U.S. Naval 
Aircraft Factory. 

Zavasky, Raymond Lawrence, B.S. in 
M.E.; Jr. Aero. Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 


B.Ae.E.; 
North American 


Personnel Opportunities 


This column is for the use of indi- 
vidual members of the Institute seek- 
ing new connections and organiza- 
tions offering employment to aero- 
nautical specialists. Any member or 
organization may have requirements 
listed without charge by writing to 
the Secretary of the Institute. 


WANTED 


Engineering Instructors wanted by 
approved school in Midwest. Fur- 
nish qualifications, experience and 
snapshot in first letter. Address in- 
quiries to Box 152, Institute of the 
Aeronautical Sciences. 


REVIEW—AUGUST, 


1942 


Aeronautical Engineer experienced 
in plywood aircraft manufacturing 
wanted by southern aviation com- 
pany. Must be able to take active 
charge of manufacturing and engi- 
neering operations. State experience 
and salary expected in first letter, 
Address Aviation Engineering, Ine., 
1390 Blashfield Street, S. E., Atlanta, 
Ga. 


Airplane Designers, Stress Ana- 
lysts, and Draftsmen needed for few 
vacancies remaining on engineering 
staff. At least four years’ experience 
essential. Release will be required if 
now employed in similar position. 
(Can also use one or two recent gradu- 
ates for computation work.) Write 
for appointment stating education, 
experience, and salary. Snead «& 
Company, Aeronautical Division, 421 
Canal Street, New York, N.Y. 


Draftsman, preferably with instru- 
ment experience, for work on con- 
fidential projects for Army and Navy 
having vital bearing on the War 
effort. Applicants must be able to 
satisfy F.B.I. regarding loyalty prior 
to starting work. Residence and work 
will be in small town on Long 
Island. It is anticipated work will be 
permanent. Address inquiries to 
Box 157, Institute of the Aeronautical 
Sciences. 


Stress man wanted take charge 
modified Army and C.A.A. work for 
growing Ohio light plane manufac- 
turer. Excellent working conditions. 
Permanent. Address inquiries to Box 
162, Institute of the Aeronautical 
Sciences. 


AVAILABLE 


Aerodynamicist, with three years’ 
teaching experience as Assistant Pro- 
fessor of Aerodynamics and seven 
years’ recent industrial experience 
with leading concerns as research engi- 
neer in design and air transport, de- 
sires research and/or teaching posi- 
tion. Applicant is foreign born but 
will be eligible for naturalization in 
six months. Author of several scien- 
tific papers on aerodynamics and origi- 
nator of dynamic propeller balane- 
ing method in use by U.S. operators. 
Address inquiries Box 163, Institute of 
the Aeronautical Sciences. 


Aeronautical Engineer (M.%. in 
Ae.E.), presently engaged in research 
in a leading college, desires position 
with aeronautical concern. Welcomes 
appointment in the Near East. Will- 
ing to undergo special training prior 
to such appointment. Can speak 
languages of that region fluently. 
Address inquiries to Box 164, Institute 
of the Aeronautical Sciences. 
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